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The Voice of Experience 


fie VOICE OF experience beckons 
us to Peoria, IIll., well known as the home of the 
nation’s largest distilleries. Peoria, Ill., however 
has another claim to distinction. It is the home 
of the R. G. LeTourneau Company, rapidly grow- 
ing manufacturer of welded earth-moving equip- 
ment. Last year the business of this company 
passed the $5,000,000 mark. 

We learn from a recent biographical sketch, 
under the title, “A Story of Faith That Led to 
Fortune,’ that Bob LeTourneau, president of the 
company, uses welding as a thinking tool as 
well as a manufacturing and construction tool. 
It simplifies the job of invention and provides 
him with more engineering freedom to develop 
designs which are vastly improved over exist- 
ing designs. With the help of welding, Bob 
LeTourneau finds answers to problems which 
stump too many men in his position. In other 
words, welding has become a deeply ingrained 
faith largely responsible for his successful busi- 
ness. 

When Bob LeTourneau first got into the busi- 
ness of making earth-moving equipment about 
15 years ago out in Stockton, Calif., he had one 
objective in mind. He was determined to build 
better equipment than was then on the market. 
From his many years of automotive repair shop 
experience, he was convinced that welding was 
the tool which would enable him to ‘make a 


better mouse trap than his competitors.”” It is 
said that Bob LeTourneau never encountered a 
problem which he could not solve by welding. 

‘Many designers are handicapped,” says Mr. 
LeTourneau, ‘because they have always thought 
in terms of castings. When they re-design to get 
the better strength and uniformity of rolled steel, 
they try to convert the old casting into a welded 
design. The most effective approach is to forget 
all about former methods. Think about the func- 
tion of the machine or the part to be designed 
and use welded steel to produce the result. 
Whether he realizes it or not, the average man 
is governed by the dictation of years of habit. 
To be successful with welding, he should think 
in terms of welding, and follow the rules of 
welding, just as the casting man thinks in terms 
of casting and follows the rules of casting. The 
methods (and the results) of the one are in no 
way related to the other.” 

Mr. LeTourneau says further: ‘To exploit suc- 
cessfully the far-reaching advantages of welded 
steel construction, the manufacturer should have 
in his organization a man of authority with a zest 
for using welding. With such a man in the or- 
ganization progress will be rapid as the funda- 
mentals of welded design and production pro- 
cedure are mastered.’ We believe all of our 
readers will agree with Bob LeTourneau. 


Steer Away From Prejudices 


' V E RECENTLY CALLED on quite a 
number of welding repair shops to find out what 
type of work they were doing, how they were 
doing it, and what promotional efforts they were 
using. One thing stands out rather prominently 
as a result of these contacts. Too many men of 
long experience in the repair business appear to 
be dominated by decided prejudices on the rela- 
ative merits of competitive welding processes. 
It is certain that they cannot all be right, because 
they are not in agreement. If you question such 
men for further information, some of them be- 
come sarcastic in referring to a process they are 
not using. 

When a man stops learning in a rapidly grow- 
ing field, such as welding, feeling that he knows 
all that he needs to know, that man apparently 
assumes that technical progress in the industry 
also stops. This is where he makes his mistake. 
Probably in no other field has engineering de- 
velopment gone ahead faster than in welding. 
Yet, we regret to admit, many practical men seem 
to be guided by prejudices established many 


years ago when welding was not as far advanced 
as it is today. Anyone who cares to dig into this 
subject, can ask some of the “old timers” of his 
acquaintance the best method of welding cast- 
iron. We are ready to bet last year’s straw hat 
that such questioning will bring out plenty of 
prejudiced opinions. 


We gather from the abundance of reliable lit- 
erature on the subject of welding cast-iron, that 
several processes have merit and each one of 
them is especially suited to a specific welding 
problem. Any reader can verify this by checking 
the articles in THE WELDING ENCYCLOPEDIA, 
9th Edition, and the A. W. S. Welding Handbook, 
1938 Edition. We have enough good technical 
literature to enable anyone in the welding in- 
dustry to keep abreast of technical progress. 
There is hardly any excuse for allowing preju- 
dices to govern welding procedure. Those who 
have had the benefit of engineering training, 
know that to do so, would be running counter to 
the very basis of all engineering effort. 
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Without . . . and With 


The new “Spatter Film” 


These two specimens show how Lincoln “Spat- 
ter Film” reduces the tendency of spatter to 
stick to the plate, cutting weld cleaning time 
20% to 50%. Just brush it on the joint. After 
welding, remove it with a clean cloth saturated 
with water. It contains no free alkali to harm 
paint. See how “Spatter Film” will cut your 
costs. Mail the coupon for Bul. 516. 





How one company saves 
$600 annually 


With welding electrodes, it’s cost per pound 
deposited that counts. Cost per pound purchased 
is only a small part of the story... One manu- 
facturer found by actual test that “Fleetweld” 
saves him 6c per pound of deposited metal. 


Depositing 10,000 l|bs., they save $600 per 
year. Get Bul. gor. 


LINCOLN 


ST MANUFACTURERS OF ARC 
WELDING EQUIPMENT 


LARGE 











Cuts fuel costs 40¢ per hour 


This new simplified Diesel “Shield-Arc” uses 
only 1.5 gal. of fuel oil per hr. as compared to 
2.75 gal. of gasoline for the conventional en- 
gine driven welder. Savings in fuel costs are 
33% to 86%. Ask for Bul. 327. 





Now—machinable welds for 
cast iron 


The new Lincoln “Softweld” Electrode is the 
answer to many a machinist’s and welder’s 
prayer for a weld metal that can be applied to 
gray cast iron for correcting machining errors, 
filling up defects, etc. This shielded arc elec- 
trode deposits a machinable non-ferrous alloy 
which bonds to the cast iron with minimum 
penetration or heating of the base metal. 


No 


Name 


Lincoln man call, without obligation. 


Le 


- 
s 





--.and After 


The new “Linconditioner” 


This new Lincoln shop air conditioner filters 
the smoke and removes the heat of welding 
and thereby contributes materially to the com 
fort of the man-at-the-arc, resulting in less 
fatigue and lower welding costs. Also it cut 
the operating costs of the shop blower and 
heating system. Mail the coupon for Bul. 329 





Self-protected for faster 
welding 


Self-protected against burnout, the new “Shield 
Arc” can be operated at higher sustained loads 
One user reports that because of this feature 
the “Shield-Arc”’ gives him 18% faster welding 
than he gets with welders of conventional de- 
sign and equal capacity. 
and operation is simpler because its Dual Con 
tinuous Control provides an infinite number of 
current and voltage combinations. Bul. 4:2 


gives full details. 


Also, range is wider 


MAIL THE COUPON FOR FREE BULLETINS 


THE LINCOLN ELECTRIC CO., Dept.CC-527, Cleveland,0. | 


I am interested in lower welding costs. 


€-) Have the 
O Send free Bul. 


Position 





IN THE WORLD City 


Company 





Address 





State 
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Diesel switcher built by 
Electro-Motive Corp. for 
Lehigh Valley R. R. 


Diesel switcher 


fabrication utilizes 





Automatic Welding Process 


* Heavy steel floor slabs (4%-in. thick) 
automatically welded at speeds from 


5% to 6 in. 


ABRICATION of diesel-powered 

locomotives for switching serv- 
ice and for modern high-speed stream 
liners is accomplished with the aid of 
weld- 
ing. In the La Grange, IIl., plant of 


industry's major assembly tool 


the Electro-Motive C rporation, there 


are two installations .of automatic 


4 Se! \a! \ 


= (ae & 


per min. 


welding by the “Unionmelt Welding 
Process,” developed by enginee! s; of 
The Linde Air Products Co. 
short article we will describe the largest 


} 
In this 


installation in the plant and the one 
which is employed to weld heavy 4 
in. steel slabs for diesel switcher under 


frames. 


@ * 


‘aves 


Unionmelt welding head 

and control equipment 

are mounted on a gantry 
crane. 


ee ee ee 











Close-up of the Unionmelt welding head. 


It is necessary to use heavy steel 
slabs in order to obtain enough wheel 
load on the drivers to give the locomo- 
tive the tractive effort or pulling power 
needed in railroad switching service. 
Steel mills do not roll heavy slabs of 
this thickness in widths which would be 
suitable for locomotive underframes. 
It is, therefore, necessary to butt weld 
two slabs together to obtain the widths 
required for the locomotive frame. 

In one of the illustrations, the oper- 
ator is using the machine to make a 
double butt weld in two fairly 
.-in. thick steel slabs. On this 


vee 


small 3 
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particular job (a special production 
jig) the welding 54-in. 


per minute. The welding head and 


speed is 


the associated control equipment are 
mounted on a gantry crane which is 
motor-driven and moves along two 
welding 
speed. The welding head automatically 


feeds a 5 


guide rails at the desired 
16-in, mild steel, bare weld- 
ing wire into the welding zone. The 
wire reel is carried overhead on the 
bridge of the gantry. 
The single-phase a-c. welding cur- 
Unionmelt” welding is 
supplied by standard 1,000 amp. weld- 
ing transformers. On 4'%-1n. 
slabs, the welding voltage is 48 volts 
and welding current is 1,800 amp. To 


i 


rent for the 


steel 





Complete penetration is achieved in 4%- 
in. slabs with two overlapping passes. 
one on each side. 


Starting the weld in two 

3%s-in. steel slabs used 

for a special production 
jig. 


Nearing the end of the 
butt- welded seam on 
the two 3%-in. slabs. 


supply the current, three transformer 
secondaries are connected in parallel. 

The automatic wire feeding mecha- 
nism is regulated by an ingenious volt- 
age control working through the me- 
dium of thermionic tubes. When volt- 
age across the welding zone increases, 
the automatic feed operates to feed in 
more wire. When the voltage drops, 
the control medium slows up the feed- 
ing of welding wire. 

In starting the process, the operator 
employs a small ball of 
which he places in the welding groove 
at one end of the slab. The welding 
wire is then brought into contact with 
the steel wool, and completely buried 
with the special granulated welding 
composition called “Unionmelt” or 
simply “‘melt.”” When the heavy cur- 
rent is turned on, it immediately fuses 
the steel wool and then part, of the 
powdered welding composition, there- 
by initiating the “ 
operation. 

Though at the start the powdered 
melt is piled into the groove and around 


steel wool 


Unionmelt” welding 


the electrode manually by the operator, 
once the weld is started the special 
welding head keeps a mound about 2- 
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in. high just ahead of the t1 
electrode. The heat of the weldi: 
rent fuses part of the melt to a 
like slag which remains buried }) 
the unfused powder and stays 


candescent temperatures long aft 
weld metal beneath it has solidific 


fairly h 


When it is ' 


operator easily knocks off th 


cooled. 





fied slag, leaving a bright, nor 
dized finish on the weld metal. A 1 


simple vacuum recovery sy stem 1S ée! ciety 
ployed to reduce waste of the unt of \ 
granulated Unionmelt. The operat Op 
removes the unused powder in mu prov 
the same way as a housewife operat lishi 
a vacuum cleaner to pick up dust at Spe 

dirt. sset 


Etched specimens studied i 
metallurgical laboratory at the plant met 
have indicated that the “‘Unionme! al 
process obtains complete penet: 
in 4'4-in. slabs with only two ov 


ping passes, one on each side, weld 
made at from 5'%-in. to 6-in. per mu tres 


ute. Several advantages are cl 
in the use of this automatic process sp 
It is stated that the Unionmelt pt 
speeds up production, minimizes 
dual stress and. distortion, pri 
more uniform welds and protect 
weld metal from atmospheric cont 
nation. 
The welds have been found to 
good quality under tensile, 
shock, fatigue, and corrosion 
Since they are made automaticall 





perator cannot even see the actual 
zone of fusion, the “human element” 
in welding is virtually eliminated. 

The appearance of the welding op- 
eration is particularly striking because 
of the absence of arc flash. In welding 
slabs some of the molten 


tne 


the heavy 


» 


“Unionmelt ’ 
surface, 


occasionally comes to the 
particularly at the start, as 
shown in the illustrations, but often 
complete weids are made without any 
visual evidence of welding 
taking place beneath the layer 
granulated material. 


action 
of 


« 


Welding of Carbon- Molybdenum 
High-Pressure Power Piping* 


* Stress relieving of joints which have 
been preheated electrically is conveni- 
ently done immediately after comple- 
tion of welding. Additional insulation 
is placed around the weld and the cur- 
rent is stepped up to provide the 
proper temperature. Where electrical 
preheating has not been employed, 
electric induction or resistance stress- 
relieving equipment is usually used. 
The weld is brought up to proper tem- 
perature and allowed to cool at the 
usual rate of not more than 250 deg. 
an hour. 
Qualification of Process 

secause of the necessity for having 
every weld in the piping system of uni- 
form high quality, it is of utmost im- 
portance that a standard welding pro- 
cedure covering all types of welds 
involved be developed and strictly ad- 
hered to. The American Welding So- 
ciety Tentative Rules for Qualification 
of Welding Process and Testing of 
Operators, as revised in June, 1937, 
provide an excellent guide for estab- 
lishing and recording, a process 
specification, the definite limits of all 
essential variables. Chemical analyses 
and physical properties of all parent 
metals to be used in construction, trade 
and manufacturers’ names of filler 
metals, design of all welds to be em- 
ployed, preparation of base materials, 
welding technique and preheating, and 
stress-relieving procedure, should all 
be definitely specified in the process 
specifications. 

The American Welding Society 
rules may also be followed in investi- 


as 


gating the process and determining its 
ability to produce welds with the re- 
quired tensile strength, ductility and 
soundness, as well as in qualifying 
beth the process and the welding op- 
Crators, 


The method to be employed in quali- 


‘ontinued from July, 1938 issue, pages 25-28 





! 
Order of Remove! of Test Specimens rom Welded Pipe 


Fig. 10—Where test specimens are re- 
moved from sample welds to qualify the 
process (horizontal fixed position). 


fying the process and the operators 
should also be written into the general 
specifications for every project. 

In qualifying the welding procedure 
under the above rules, the fact that 
welding technique may vary to suit 
three distinct conditions is taken into 
account; (1) pipe in the horizontal 
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Dotted Lines show preliminary bends which aay be 
made ip any manner provided no concentrated 
bending stress #3 placed on the weld. 


Position of initial Bends in Free Bend Test Specimen 
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Method of Testing Side Break Test Specimes 


fixed or “B” position, requiring three- 
position welding ; (2) pipe in the hori- 
zontal rolled or “A” position where 
pipe is rotated during welding; (3) 
pipe in vertical or “C” position, re- 
quiring only horizontal filiet welding. 

Three pairs of complete specimen 
welds are first made up. Each pair con- 
sists of one weld made in pipe of the 
minimum wall thickness to be used in 
construction and one specimen weld 
made in pipe of the maximum wall 
thickness, except that the thickness of 
the pipe used for the second specimen 
need not exceed 1% in. One pair of 
these specimen welds is made in the 
horizontal fixed position, another pair 
in the horizontal rolled position, and 
the third pair in the vertical position. 
If, however, the welding technique 
and design to be employed in the two 
horizontal positions is the same, the 
specimen welds made in the horizontal 
rolled position may be omitted. 

From each of the sample welds ten 
coupons or test specimens are removed 
and prepared for testing : 

2 Reduced section tensile specimens. 

2 Free bend specimens. 
2 Side break specimens. 
2 Nick break specimens. 
2 Etch specimens. 

For horizontal fixed position welds, 
these specimens are removed and pre- 
pared in the order shown in the pipe 
section Fig. 10. For welds made in 
other positions they may be taken in 
any except that no two speci- 
mens of the same type are removed 
adjacent to each other. The specimens 
are tested in accordance with the meth- 
ods described in the American Weld- 

Pressure 
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Method of Testing Root Break Test Specimen 


order, 


oe \ \ 
re \ 











Apply sudden heavy 
J blow ots poi 
T 
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Method of Testing Nick Break Test Specimen 


Fig. 11—Physical test specimens required in the qualification of the 
welding operators. 
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ing Society Rules and shown in Fig, 
11. Reduced section tensile specimens 
are intended to show strength and 
soundness of welded joints, and the 
tensile strength of the weld metal in 
such specimens should be at least 
equal to the minimum specified tensile 
strength of the pipe. Free bend tests 
are designed to show the ductility of 
the filler metal and such specimens 
should show an elongation of at least 
30 per cent. Root-break, side-break 
and nick-break specimens are made for 
the purpose of investigating soundness 
of deposit. They should show in the 
fractured surfaces, complete penetra- 
tion throughout the entire thickness of 
the weld and total absence of oxide 
and slag inclusion, cracks and lack of 
fusion and root penetration, A lim- 
ited number of small gas pockets 
(1/16-in. in diameter or less) is per- 
missible, the general rule being not 
more than six to a square inch. 

If desired, instead of the above 
rules, the testing methods outlined in 
the Code for Pressure Piping of the 
American Standards Association may 
be followed in qualifying the welding 
procedure. 


Qualification of Operators 

Having established by the above 
tests that the welding process is satis- 
factory, the next step is the testing 
and qualifying of welding operators to 
determine their ability to produce 
welds of the desired quality. 

(Jualifying tests for operators are 
limited to those intended for deter- 
mination of lack of soundness in the 
weld. Testing may be done in accord- 
ance with either the American Welding 
Society Rules for Testing of Welding 
perators, or the Code for Pressure 
Piping of the American Standards 
Association, 

When the American Welding So- 
ciety Rules are being used, each oper- 
ator 1s required to make one test weld 
in the horizontal fixed position and 
one test weld in the vertical position. 
The diameter and thickness of pipe 
used for these welds is generally the 
maximum to be used in construction, 
but must not be less than 4 in. stand- 
ard and need not be more than 8 in. 
double extra heavy. From each of 
these test welds the following coupons 
are removed and prepared for testing: 


2 Face-bend specimens. 
2 Root-break specimens. 


2 Side-break specimens. 





These specimens are removed from 
the test welds made in the vertical posi- 
tion in the order named, while from 
welds made in the horizontal fixed 
position they are removed as shown 
in the pipe section, Fig. 10. 

In addition, for further investiga- 
tion of weld soundness, a pair of etch 
specimens are often made. The etch 
test specimens are taken at locations 
which would best reveal any lack of 
soundness. 

All specimens are tested in accord- 


ance with the American Welding 
ciety Rules, as shown in Fig. 11. T 
must meet the same requirements 
the corresponding specimens for q 
ifying the welding process. 


s 


In case an operator fails to quali| 
he may either take an immediate retest, 
or may postpone the retest for one 
week in order to obtain further train- 
ing or practice. At any time during 
construction, if there is any definite 
reason to question a welder’s qualifica- 
tions, he may be required to requalify. 


ro, 


Ninth Edition of The Welding 
Encyclopedia Just Off the Press 


* This practical reference book deal- 
ing with all of the welding processes 
in commercial use has just made its 
ninth appearance in a completely re- 
edited volume prepared by Stuart 
Plumley. Since the publication of the 
eighth edition more than six years have 
elapsed during which time the weld- 
ing industry has witnessed a number 
of major engineering developments. 
Since the publication of the first edi- 
tion in January, 1921, under the edi- 
torship of L. B. Mackenzie, the book 
has kept in step with the rapid growth 
of the industry. 

A feature of the new edition is the 
arrangement of subject matter in al- 
phabetical order so that reference data 
can be located as quickly as in a dic- 
tionary or telephone book, without 
consulting an index. A large part of 
the Ninth Edition has been completely 
re-written, particularly the sections 
dealing with are welding. As in the 
past editions, the new Ninth Edition 
includes a complete list of trade names. 
Company names have been inserted al- 
phabetically, listing in each case all 
of the trade names used on that com- 
pany’s products. This feature en- 
hances the value of the Welding Ency- 
clopedia as the standard trade direc- 
tory of the industry. 

It is evident from checking through 
the pages of the Ninth Edition that the 
Editor has emphasized the practical 
and commercial aspects of welding. 
The book has been designed primarily 
to meet the needs of the practical man 
who must apply the welding processes. 
Although the book contains consider- 
able engineering data, less emphasis 
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has been placed on the purely technical 
and research aspects of welding, wit! 
the purpose in mind of making th 
book of maximum value to the practi 
cal man in the shop or out on the fir 
ing line in the field. The Ninth Edition 
is thus presented to the welding indus 
try as a practical book to supplement 
the excellent engineering text books 
and engineering publications currently 
available. | 

From the following list of principal 
subjects, the reader will gain a bird's 
eye picture of the contents of th 
Ninth Edition : 


Acetylene—Agricultural Implements ar 
Machines — Aircraft Structures — Aircraft 
Welders — Aluminum — Annealing Auto 
motive Repair — Boiler Sections — Boiler 
Welding—Business Methods—Calcium Car- 
bide—Carbon—Cast-Iron—Copper and _ Its 
Alloys — Cutting Metals — Electric Ar 
Welding — Electric Resistance Welding 
Firebox Welding—Flame Hardening—Ga! 
vanized Iron—Hard Facing—Jigs and Fix 
tures—Lead Welding—Locomotive Cyli 
ders and Frames — Machinery — Malleable 
Iron— Manganese Steel— Metallograph) 
Metal Spraying—Monel Metal—Nickel 
Nickel-Clad Steel—Nickel Alloy Steels 
Oxy-Acetylene Welding—Pipe Welding 
Plow Shares — Preheating —- Rail Bonds 











Rail Joints—Rules, Regulatioas, and Codes 


—Sheet Metal Welding—Silver Soldering 


and Brazing— Soldering—Specifications for 


Materials—Stainless Steel—Structural St: 
—Surface Hardening—Tables and Charts 
Tank Welding—Testing and Inspection 
Welds—Thermit Welding—Tools, Welding 
of—Track Welding—tTraining Operators 
Welding Rods and Electrodes — Welding 
Symbols—White Metal—Supplement—Cat 
alog Section. 


A catalog section on India tint 


stock is included as the final section 


of the book. Here will be found 
advertisements of sixty-seven c 
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s; manufacturing welding equip- 
me: and supplies. A two-page buy- 
er’s ndex is in the catalog section. 

( opies of the Ninth Edition of the 


Welding Encyclopedia (696 pages, 
55< in. x 834 in.) can be obtained by 


ordering direct from The Welding 
Publishing Co., 608 South 
Dearborn St., Chicago, Ill. The book 
will be sent anywhere in the United 
States, Canada, or foreign countries 
for $5.00 postpaid. 


Engineer 


» « 


A.W.S. Publishes The Welding 
Handbook (1938 Edition) 


* The first edition of the Welding 
Handbook of the American Welding 
Society made its debut during July. 
This volume represents the effort of 
9) authors supplemented by 237 re- 
viewers, under the editorial direction 
of a special Handbook Editorial Com- 
mittee of which D. S. Jacobus is chair- 
man. Other members of the Editorial 
Committee which directed this big job 
are: C. A. Adams, F. T. Llewellyn, 
C, W. Obert, and W. Spraragen. 

As explained in the preface, the 
committee selected outstanding au- 
thorities for the respective chapters 
and then invited at least five other au- 
thorities to review each chapter. As 
the official publication of an engineer- 
ing society, a determined effort was 
made to present information impar- 


tially. It was the aim of the committee 


according to the preface, “That state- 
ments of fact shall be accurate and the 
recommendations authoritative.” The 
reader, however, may become con 
fused when he learns further in the 
preface that, “While the Editorial 
Committee has endeavored to insure 
the reliability of the 
given, it wishes to emphasize the fact 
that the opinions presented, and the 


information 


terminology used, by the several au- 
thors in their respective chapters, must 
be considered as individual expressions 
which are not necessarily endorsed by 
the Committee or the Society as a 
whole.” 

\n excellent arrangement of subject 
matter is quickly noticeable. First, the 
book covers the fundamentals of the 
various welding processes ; second, the 
materials and metallurgy of welding ; 
third, testing methods; and fourth, a 
liversity of welding applications. To 
gain an understanding of the scope of 
he book we present the following di- 
gest of subject headings: 

GENERAL SEcTtIoON—Economics of Weld- 
ing—Chart of Welding Processes and Defi 


Terms—W elding 
Instructions for Their Use. 
WELDING Fundamentals of 
Arc Welding—Alternating Current Arc 
Welding—Shielded Arc Welding—Auto- 
matic Arc Welding—Automatic Carbon Arc 
Welding—Fundamentals of Gas Welding 
Atomic Hydrogen Welding 
of Resistance 


nitions of Symbols and 


PROCESSES 


Fundamentals 
Weldinge—Fundamentals of 
Spot Welding—Automatic Resistance Weld 
Welding Electrodes—Re- 
sistance Welding Controls—Thermit Weld 
ing Oxygen Cutting — Arc Cutting 
Soldering and Brazing—Facing or Surfa¢ 
ing by Welding—Metal 
Hardening 
MATERIALS 
lurgy of Welds 


Steels 


ing—Resistance 


Spraying—Flame 
Stress Relieving. 
AND METALLURGY Metal 
—Carbon Steels—Low- Alloy 
Chromium Irons and Steels—Aus 
tenitic Manganese Steel—Copper and Cop- 
per Alloy—Aluminum and Aluminum Alloys 
Nickel and Nickel Alloys—Filler Metal 
Specifications. 
Metruops—Standard Qualifica- 
Procedure—Non-Destructive Tests 
Fatigue Tests—Strength Tests of Resistance 


TESTING 


tion 


Welds—Inspection of Welded Pressure Ves 
sels—Some Navy Testing Practices 
WELDING ApPLICATIONS—Safe Practis« 


Welding and Cutting—Jigs and Fixtures 
Ships, Barges and Hulls—Pressure Vessel 
Boilers — Storage Tanks — Pipe Lines 
lanks—Resistance Welding 
Cast Iron by 


Pipe and 


Piping and 


Welding 


Fittings Bronze 


Welded furniture adds 
simple dignity and 
charm to living room. 


Machine Structures—Economy in 


Welded 
Bridges 
structures 


Machinery Design — Buildings — 
\utomotive Products — Aircraft 

Railroads and Railways—Un- 
derwater Gas Cutting—General Maintenance 
and Repair. 

CriticaL Dicests or WetpInG LITERA- 
Wrought Iron—Malleable Cast Iron 
Cast Iron—Cast Steel—Corrosion Resist- 
Welded Joints—Shrinkage Distor- 
tion in Welding—Heat Effect in Welding— 
Stress Distribution in Fillet Welds. 

This 1200 page book carries a very 
complete index at the back to assist 
the reader in locating any subject he 
may be interested in. The subjects 
have been cross-indexed for quick 
Copies of the Welding 
Handbook 1938 Edition, published by 
the American Welding Society, 33 
West 39th St., New York City, are 
priced at $5.00 to members of the 
\merican Welding Society and $6.00 
to non-members. The foregoing prices 
apply to the United States ; elsewhere 
the book sells for $6.50. 


» « 


TURE 


ance ot 


reference. 


Welding Enters the Home 


* Herbert R. Isenburger, of St. John 
X-Ray Service, Inc., 30 Thomson 
\ve., Long Island City, N. Y., sent 
us a photograph of his living room at 
home to prove that he is welding- 
minded. Inspection of the photograph 
reveals an all-welded brass table and 
welded lighting fixtures along the top 
of the book shelves. The latter can be 
turned up to reflect light from the wall 
and ceiling to light the room indi- 
rectly. When titled downward they 
give a good reading light. It is made 
up of two sections of sheet metal. 
The cocktail table is more compli- 
cated and a unique welded frame has 
been worked out to support the heavy 


glass plate. 
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Technical development 


in relation to 


Employment—Wages—Prices 


* An economist reviews events which led up 
to the current recession in industry. Period 
immediately ahead looks promising but poli- 
tical uncertainties retard return of confidence 


By HAROLD G. MOULTON* 


President, The Brookings Institution, Washington, D.C. 


HE great economic changes of 
the past 20 years and the 
accompanying political upheavals have 
made it increasingly apparent that we 
are living in the midst of what may 
be called an era of profound historical 
change, the ultimate consequence of 
which no one can now forsee. 

The simple truth is that we are all 
interested in a common goal, namely, 
that of higher standards of living for 
the population as a whole. Our dis- 
agreements relate almost entirely to 
the methods by which the desired goal 
is most likely to be attained. The dif- 
ferences which exist here arise in the 
main out of differences in knowledge 
and understanding with respect to the 
forces and factors which control the 
operation of the economic system. 

The problem before us is of special 
interest to engineers. Traditionally, 
the engineer properly has looked upon 
his profession as of fundamental im- 
portance in the larger scheme of things. 
It has been through engineering that 
the great discoveries of science have 
been made available for the service of 
society and in consequence, the func- 
tion of the engineer has sometimes 
been extolled almost to the exclusion 
of other contributing factors in eco- 


*Abstracted from recent addresses before engi- 
neering societies and advertising groups (most 
recently before Chicago Federated Advertising 
Club). 


nomic progress. But the events of the 
last decade have given rise to a baf- 
fling situation for the engineering pro- 
fession. Reference is here made, not 
only to the slackness of employment 
at present, but to an apparent dam- 
ming up of the whole process by which 
engineering knowledge is transformed 
into productive energy. 


More significant still, science itself 
is facing a question mark. Have we 
made too many scientific discoveries 
and is it becoming necessary to halt 
the advance of science? Some of our 
most eminent scientists are asking 
whether, as the years pass, science 
will continue to be a beneficient power 
advancing the welfare of society or 
whether it may prove a sort of Frank- 
enstein monster which may ultimately 
destroy civilization. 

The engineering attitude with re- 
spect to economic progress has always 
been direct and fundamentally simple. 
Moreover, its validity is not open to 
challenge. It is based upon the ele- 
mentary assumption that the function 
of engineering is to apply the new 
knowledge that is continuously ac- 
cumulating, to the improvement of 
productive instruments and processes, 
with a view to increasing the efficiency 
of mankind in adapting natural re- 
sources to the satisfaction of human 
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wants. Increasing efficiency simply 
means producing more with the same 
effort, in consequence of which stand- 
ards of living will or should be raised 
The nature of the problem is, how- 
ever, complicated by the fact that un- 
der the capitalistic system, production 
is carried out through financial pro- 
cesses. Business managers use money 
in the hiring of labor and in the pur- 
chase of materials and supplies and 
they sell their products for money. The 
aggregate amount of money received 
from sales must, of course, exceed the 
aggregate costs if profits are to be 
realized. Thus, business and in turn 
engineering, has its setting in a struc- 
ture of monetary costs, prices, and 
profits; and the economic requirements 
for progress must accordingly be an- 
alyzed in these financial terms. 


The Profit System 


The incentives and mechanisms bj 
which the competitive system has been 
imposed to ensure rapid economi 
progress and higher standards of liv- 
ing may be briefly summarized as 
follows: 


First, it is contended that each business 
manager naturally stands to gain by increas- 
ing efficiency and thereby reducing costs. He 
may accomplish this by the construction o! 
a larger and more efficient plant; by the in- 
stallation of better equipment; by the in 
troduction of superior internal management: 
by improved methods of marketing; or b) 
a combination of these various methods 

Second, having reduced costs of produc 
tion, he is in a position to increase his profits 
in one or the other of two ways. He may 
continue to sell at the same prices as before 
enjoying the advantage of a wider margin 
between cost and selling price, or second. he 
may expand the volume of his business by 
means of price concessions. It was reasoned 
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Nhat’s ahead in the durable goods 
ndustries, where welding engin- 
-ering has made its greatest 
+t des? Dr. Moulton, an acknowl- 
dged authority. presents an en- 
gineering approach to a complex 
sconomic problem. A period of 
intensive activity in capital goods, 
seems a very likely possibility in 
the near future, but present politi- 
cal uncertainties are delaying its 
development. 

Deficiencies in the productivity 
of capital goods now in service are 
lowering the standard of living of 
millions of wage earners. This 
must be corrected by an extensive 
program of rebuilding and replace- 
ment of production facilities. Weld- 
ing will undoubtedly play a major 
part in this important task.—(Editor.) 


that since the increase in efficiency, which is 
responsible for the reduction in costs, com- 
monly involved an expansion of productive 
capacity, and since the maximum economies 
can be attained only when operating at full 
capacity, the greatest profit will result if 
sales are expanded by means of a reduction 
of prices. In short it was held that increased 
efficiency makes possible lower prices, while 
the profit incentive insures an actual reduc- 
tion of prices. 

Third, the process naturally involves the 
elimination of obsolescent or otherwise in- 
efficient high cost establishments. The indus- 
trially fit, as gauged by an ability to sell at 
a minimum price, alone survive. Moreover, 
the efficient of today promptly become the 
inefficient of tomorrow. A particular busi- 
nessman, firm, or corporation may indeed 
survive over a long period of years, but only 
if the production methods employed keep 
always abreast of changing times. 


It will be seen that with a system 
thus operating, standards of living 
would steadily rise. The progressive 
reduction of prices as efficiency in- 
creases would, of course, constantly 
expand the purchasing power of the 
masses, giving them an increasing vol- 
ume of goods for the same money. 

It should be carefully noted that 
this theory of progress implies that a 
reduction in money costs must result 
from increased efficiency rather than 
from a mere reduction in hourly wage 
rates. A reduction in wage rates may 
indeed lower money costs and prices 
but since it increases neither efficiency 
nor the purchasing power of the mass- 
es, there is no resulting advancement. 


Degree of Recovery 

At the present moment, our minds 
are naturally focussed upon the new 
business reaction which began in the 
early autumn of 1937. Every one is 
asking whether we are in for another 
major depression comparable to that 
which began in 1929, or whether we 
are confronted merely with a period 


of minor readjustment. I am not in- 
terested in forecasting the fluctuations 
of the stock market or the duration 
of the present depression. Political and 
other factors play so powerful a role 
in these days that it is impossible for 
either economist, statistician, or busi- 
ness seer to foretell with any certainty 
the outcome of current trends. 

It is necessary to bear in mind that 
since 1929 the population of this coun- 
try has increased approximately six 
per cent and the population of work- 
ing age by nearly 10 per cent. In per 
capita terms, the present national in- 
come is less than 85 per cent that of 
1929. 

Even this figure does not reveal the 
full extent to which our position has 
deteriorated since 1929. In our pro- 
duction of consumption goods, where 
we have attained most nearly to pre- 
depression levels, we have been con- 
tinuing to use plant and equipment 
constructed before 1929, much of 
which has deteriorated or is of an ob- 
solete pattern and is in serious need of 
replacement in the interests of produc- 
tive efficiency. Accordingly, if we are 
to restore standards of living to the 
predepression level or higher, we must, 
in order to make good these accumu- 
lated deficiencies, have a level of pro- 
duction for some years to come sub- 
stantially above that of 1929, while 
we are making up these arrearages. 


Production Requirements 

The production task before this 
country may be stated in the follow- 
ing terms: 

First, to make good the actual de- 
terioration of plant and equipment, 
sustained during the depression. Sec- 
ond, to increase productive capacity in 
proportion to the growth of population 
that has occurred. And third, to ex- 
pand the output of consumption goods 
in accordance with this growth of 
population. 

Popular thinking centers mainly on 
the last of these requirements, that is, 
the increase of consumption goods. 
But the achievement of this goal de- 
pends fundamentally upon the fulfill- 
ment of the first two requirements; 
namely, making good the deficiencies 
of plant and equipment resulting from 
seven years of subnormal replacement, 
with depreciation and obsolescence 
continuing, and also expanding the 
rate of capital growth in proportion 
to the rate of population growth that 
has already occurred. 

We studied the situation in the fields 


of housing, passenger automobiles, 
other durable consumer goods, steam 
railroads, public utilities, and indus- 
trial and commercial enterprises. Each 
of these studies involved taking ac- 
count of the restricted rate of replace- 
ment during the last seven years and 
the requirements also resulting from 
the continued growth of population. 
Taking the whole field of durable 
goods into account and stating the re- 
sults in aggregate terms, we found that 
the volume of production over the five 
years from 1937 to 1941, inclusive, 
would have to be roughly 60 per cent 
greater than it was in 1936, and ap- 
proximately one-third greater than it 
was during the boom period of 1925 
to 1929. Stating these requirements 
in terms of dollars, we did produce in 
the field of these durable goods in 
1936, about 21 billion dollars’ worth; 
(that is, out of that 64 billion dollars’ 
worth of goods and services, about 21 
billion dollars was in the field of dur- 
able goods). We would have to pro- 
duce instead of 21 billion dollars an- 
nually over the next five years, about 
33 billion dollars’ worth, if we are to 
restore living standards to the level of 
1929. 

The increase in productive efficiency 
during the course of the depression 
years has not been sufficient to offset 
our failure to increase the supply of 
productive capital. While there has 
been a substantial advance in man- 
hour productivity in manufacturing 


Higher Standards of Living 

“First, the process of raising the 
standards of living of wage earners 
necessarily involves increasing the 
ratio between wage rates and 
prices. If the wage earner get« 
more dollars and prices remain un- 
changed, his purchasing power is 
expanded. If he gets the same 
number of dollars and prices de- 
cline, his purchasing power is ex- 
panded. But it can be expanded 
only by increasing wages in com- 
parison with prices. 

“Second, an increase of wage 
rates relatively to prices depends 
fundamentally upon increasing the 
efficiency of production. Only thus 
will the means be available with 
which to pay higher real wages 
and provide more goods and serv- 
ices. Accordingly, there must be a 
constant acceleration of technical 
advances, improvement manage- 
ment, increased labor efficiency, 
and so forth. Any practices or poli- 
cies that tend to work in this 
direction may be regarded as eco- 
nomically sound, and any that 
tend to work in the opposite direc- 
tion must be pronounced economi- 
cally unsound.” 
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industries, the same has not been true 
to anything like the same degree in 
other lines of production. For the eco- 
nomic system as a whole, the increase 
in man-hour efficiency is, according to 
our studies, much less than ten per 
cent. 

The simple truth of the matter is 
that we have not yet reached a stage 
of technological development at which 
it is possible for the American people 
to attain the standard of living which 
they desire with working time as short 
as that which now prevails in Ameri- 
can industry. Bear in mind that the 
estimates of production which I have 
here presented have assumed a return 
merely to 1929 levels. What we need, 
of course, is much higher levels than 
these if we are to have a standard of 
living to which we aspire. Our re- 
search reveals that anyone who favors 
a further general reduction in the 
length of the working week at this 
stage of our economic development is 
unwittingly favoring lower standards 
of living. 


Wages and Prices 

Business activity involves the sale 
of goods in the market for money and 
the disbursement of the income accru- 
ing to those who participate in the 
productive process in the form of 
money—as wages, interest, profits, and 
so forth. The successful operation of 
this system requires adherence to two 
fundamental principles. 

First, the process of raising the 
standards of living of wage earners 
necessarily involves increasing the ratio 
between wage rates and prices. If the 
wage earner gets more dollars and 
prices remain unchanged, his purchas- 
ing power is expanded. If he gets the 
same number of dollars and prices de- 
cline, his purchasing power is expand- 
ed. But it can be expanded only by 
increasing wages in comparison with 
prices. 

Second, an increase of wage rates 
relatively to prices depends funda- 
mentally upon increasing the efficiency 
of production. Only thus will the 
means be available with which to pay 
higher real wages and provide more 
goods and services. Accordingly, there 
must be a constant acceleration of 
technical advances, improved manage- 
ment, increased labor efficiency, and so 
forth. Any practices or policies that 
tend to work in this direction may be 
regarded as economically sound, and 
any that tend to work in the opposite 
direction must be pronounced econom- 
ically unsound. 


Upsetting the “Apple Cart” 


“In the first quarter of 1937 came 
the development primarily respon- 
sible for destroying the existing 
balance and altering the whole 
course of events. I refer to the ag- 
gressive labor movement which 
succeeded in obtaining for a large 
part of American workers a sub- 
stantial reduction in the length of 
the standard working week and 
substantial advances in rates of 
pay. 

“Now whereas the gradual in- 
creases in wages during the pre- 
ceding three years had been ac- 
companied by roughly proportional 
increases in efficiency, the sharp 
advances of 1937 were wholly un- 
related to efficiency. Indeed, the 
accompanying industrial warfare 
meant inevitably a decrease in effi- 
ciency for the time being. Hence 
an advance in prices appeared 
necessary if profits were to be 
maintained.” 


Now, it is this second principle— 
and let me emphasize this with all the 
power at my command—that is so 
commonly overlooked in all public dis- 
cussions of wages, prices, and purchas- 
ing power. Attention has been concen- 
trated upon increasing the flow of 
money income: first by reducing the 
number of hours worked, thereby in- 
creasing the number employed; and, 
second, by raising the rates per hour. 
Little thought has been given to the 
increase in productive efficiency and 
productive output which alone make 
higher real wages possible. 

With these principles in mind, I 
want now to review the course of the 
recent recovery movement. During the 
summer of 1933, wage rates were 
sharply increased as a result of the 
code agreements under the NRA. 
Prices advanced quickly but not quite 
proportionately. Then from 1934 until 
the third quarter of 1936—please note 
these dates carefully—from 1934 until 
the third quarter of 1936, wage rates 
continued to increase at a moderate 
pace, while the prices of manufactured 
goods remained practically _ stable. 
Now, during this period productive 
efficiency was materially increased— 
in fact, in rough proportion to the in- 
crease in wage rates. 

The economic results of these trends 
were as follows: One, the increase in 
productive efficiency and the fuller 
utilization of plant capacity resulted 
in lower unit costs. Two, the increase 
in wage rates as compared with prices, 
steadily expanded the purchasing pow- 
er (in real terms) of employed indus- 
trial workers. Three, the expanding 
volume of sales led to increased profits, 
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the reduction in unit costs more thay 


al 


offsetting the increase in wage rates 


Changes in 1937 


The trends up to late 1936 were 
thus distinctly favorable from ‘he 
standpoint of these relationships. Pro- 
duction was steadily expanding and 
unemployment decreasing. Purchasing 
power was being broadly disseminated 
among the masses. Speculative busi- 
ness activity was not strongly in evi- 
dence and the general balance between 
current production and current con- 
sumption appeared reasonably satis- 
factory, and if the existing favorable 
balance could have been maintained, 
there was good reason for hoping that 
we might be entering upon a period of 
exceptional prosperity that would in a 
few years go far toward restoring the 
economic losses from the depression. 

It was apparent at the end of 1936, 
however, that forces were at work 
which threatened the equilibrium be- 
tween wages and prices. In an address 
before the National Association of 
Manufacturers in December 1936, | 
made the following statement: 

“The generally favorable price situation 
appears to be in imminent danger of suc- 
cumbing to pressures and temptations inher 
ent in the immediate situation. In the last 
quarter of 1936, tendencies have developed 
which threaten a reversal of recent policies 
Increases in taxes, rising prices of important 
raw materials, and demands for further sub 
stantial increases in wages are exerting a 
powerful pressure in the direction of rap‘d 
price advances. These are very real forces 
perhaps irresistible.” 

In the first quarter of 1937 came the 
development primarily responsible for 
destroying the existing balance and al- 
tering the whole course of events. | 
refer to the aggressive labor movement 
which succeeded in obtaining for a 
large part of American workers a sub- 
stantial reduction in the length of the 
standard working week and substan- 
tial advances in rates of pay. 

Now whereas the gradual increases 
in wages during the preceding three 
years had been accompanied by rough- 
ly proportional increases in efficiency, 
the sharp advances of 1937 were whol- 
ly unrelated to efficiency. Indeed, the 
accompanying industrial warfare meant 
inevitably a decrease in efficiency for 
the time being. Hence an advance in 
prices appeared necessary if profits 
were to be maintained. Amid the 
stress, confusion, and fear that existed, 
prices were rapidly advanced, and 4 
vicious spiral of rising costs, rising 
prices, and further increase in co-s 
appeared in prospect. 





Se ee 


t 








ndustrial production increased be- 
tween the third quarter of 1936 and 
th second quarter of 1937 only a lit- 
tle. the index number rising from 115 
to 117. Meanwhile, however, profits 
in manufacturing industries did not 
sulfer. This is because an increase in 
prices proportional to the rise in wage 
rates WaS not necessary in order to 
maintain profits, since wages consti- 
tute only one item in the list of costs. 
The fact is that in the second quarter 
of 1937, the index of earnings of 120 
industrial companies was 5 per cent 
above the excellent fourth quarter of 
1936, and 20 per cent above the level 
of the first quarter of 1937. One must 
conclude, therefore, that so far as man- 
ufacturing industries were concerned, 
the price advances were somewhat 
greater than was necessary to maintain 
existing profit margins. 

With railroads and public utilities 
the story was entirely different. The 
rising costs here could not be passed 
on in the form of increased prices im- 
mediately. Hence, profits were ad- 
versely affected almost instantaneously. 
Railroad earnings dropped nearly one- 
third in the second quarter of 1937 as 
compared with the last quarter of 
1936, and public utility earnings de- 
clined by about 14 per cent. Subse- 
quent wage increases, justified by 
higher living costs, have further com- 
plicated the railroad situation and set 
the stage for an insistent demand for 
higher rates as the only hope of fore- 
stalling another breakdown of the rail- 
road financial structure. It is by no 
means certain that higher rates, par- 
ticularly at this juncture, would ac- 
complish the desired purpose. 


Housing Indus‘ry 

In a similar way, sharply rising 
costs and prices have pinched the 
housing industry and arrested the 
vitally needed expansion which was 
just beginning to get underway. De- 
spite the need for housing, rents had 
been rising but slowly. Hence with 
the advance in building material prices 
and wages, the profit margin was again 
reduced and building commitments 
again lagged. 

The factors responsible for checking 
the expansion movement, checking it 
long before we had recovered from the 
destructive effects of the last depres- 
sion, can thus in this instance be defi- 
nitely traced. The only element of 
surprise was the rapidity with which 
the succession of events brought the 
business reaction. Early in the year, 


it seemed possible that the purchasing 
power of ultimate consumers might be 
so large as to offset the adverse effects 
of disruption occurring elsewhere and 
insure large activity for the balance of 
the year. It should be pointed out in 
this connection that during the first 
half of 1937 with wages up some 15 
per cent, the cost of living index, which 
is based on retail prices and includes 
rents, was less than 3 per cent higher. 
Thus for the time being the purchasing 
power of labor was substantially in- 
creased, while that of nonwage earners 
was reduced only a little. Indeed, farm 
income was higher. That was due to 
favorable crops and good prices in the 
United States as a result of crop fail- 
ures elsewhere. Despite the increase 
in purchasing power among the masses 
of consumers as a whole, the break 
came quickly—more quickly, I am 
frank to say, than I had anticipated 


Problem of Readjustment 

Looking forward to the future in the 
light of the recent past, we may, I 
think, define with some clearness the 
requirements for returning prosperity. 
There must be a reversal of the trends 
which produced the maladjustment of 
1937. 

The extraordinary sharp decline in 
production schedules while consump- 
tion was continuing at somewhere near 
normal levels has been a favorable 
factor in that it has made for a rapid 
reduction in accumulated inventories. 
Already in some lines the inventory 
situation appears definitely improved. 


Consumer Goods Outlook 


“In December, 1935, the raw ma- 
terial index stood at 77.3 as com- 
pared with the manufacturing 
index of 82.8 or five points below. 
In January, 1937, the figure was 
88.8 for raw materials as compared 
with 85.6 for manufactured prod- 
ucts. But at the end of the year, 
in December, 1937, the index for 
manufactured goods remained prac- 
tically unchanged at 85.4, while 
the raw materials index had 
dropped back from 88 to 75, or 
below the level obtaining through- 
out the year 1935. This decline of 
15 per cent is of great importance. 
Meanwhile, some readjustments in 
wage costs are occurring and un- 
doubtedly an increase in efficiency 
is accompanying the clearing of 
the atmosphere in the field of in- 
dustrial relations. It is thus by no 
means impossible that a substan- 
tial increase in productive activity 
in the field of consumer goods 
might come in the course of the 
next few months. I do not pretend 
to know, but it is possible.” 


Similarly the sharp reduction in raw 
material prices that has occurred 
should be of genuine benefit to manu- 
facturing industries. 

In December, 1935, the raw ma- 
terial index stood at 77.3 as compared 
with the manufacturing index of 82.8, 
or five points below. In January, 1937, 
the figure was 88.8 for raw materials 
as compared with 85.6 for manufac- 
tured products. But at the end of the 
year, in December, 1937, the index for 
manufactured goods remained practi- 
cally unchanged at 85.4, while raw 
materials index had dropped back 
from 88 to 75, or below the level ob- 
taining throughout the year 1935. This 
decline of 15 per cent is of great im- 
portance. Meanwhile, some readju:t- 
ments in wage costs are occurring and 
undoubtedly an increase in efficiency 
is accompanying the clearing of the 
atmosphere in the field of indust~ial 
relations. It is thus by no means im- 
possible that a substantial increase in 
productive activity in the field of con- 
sumer goods might come in the course 
of the next few months. I do not pre- 
tend to know, but it is possible. 


If the political skies could be cleared 
and agreements be reached with re- 
spect to a comparatively few major 
issues, the foundations would be laid 
for a period of remarkable economic 
activity in the rehabilitation of plant 
and equipment and in the expansion 
of new capital and durable consumer 
goods in line with the growth of popu- 
lation and with the companies’ con- 
sumptive requirements. 

The immediate outlook is thus 
shrouded in uncertainty. There are 
obviously such conflicting trends and 
political and psychological influences 
that no one is warranted in making 
confident prediction with respect to the 
next few months. 

In periods of great social travail, 
there is an inevitable tendency to be- 
lieve or hope that revolutionary changes 
may quickly usher in the golden age— 
by some uncanny legerdemain give us 
a short-cut to the promised land of 
plenty. Unfortunately, reflection up- 
on the long, long story of human prog- 
ress and analysis of the underlying 
requirements for economic advance- 
ment afford little support for such 
dreams. Despite the phenomenal 
achievements of modern science, of 
engineering and of business organiza- 
tion, for generations yet to come it 
will be necessary to be content with 
something less than the millenium. 


August, 1938— THE WELDING ENGINEER — 23 








Best Techniques For 
Welding Stainless Steel 


By V. W. WHITMER* 


*% While there will be a sharper line 
or less diffusion noted between the de- 
posited and base metal when 18-8 is 
used for both rod and plate than in 
the case of 18% chromium, there will 
be a good bond between the two 
when welding is properly done. 


Straight Chromium 


In the straight chromium field the 
alloy containing 18% chromium, is 
the most common. This type requires 
the same procedure in welding as the 
chromium-nickel variety, the only dif- 
ference being that less warpage is like- 
ly to occur, due to its low expansion, 
and that the welds will be hard and 
comparatively brittle, due to its mar- 
tensitic structure. In the lower chrom- 
iums, such as 12%, the welds can be 
toughened quite well by annealing, but 
in the higher alloys with 18% or more 
chromium they do not respond satis- 
factorily to annealing or heat treating, 
although if proper welding procedure 
is followed they can be softened to 
some extent by annealing for eight 
hours or so at 1450 deg. F. These 
alloys at room temperature in the as- 
welded state are so brittle that they 
will snap at the slightest deformation. 

While these welds will be brittle at 
room temperature, if raised to a few 
hundred degrees they will show con- 
siderable toughness, sufficient at times 
to bend about 90 deg. before breaking. 
In a recent test a sample of carbon 
steel fire-box plate welded to 18% 
chromium stainless with 18% chromi- 
um wire, bent about 80 deg. without 
breaking when heated to 400 deg. F. 


Due to its low coefficient of expan- 
sion, which is even lower than mild 
steel, 18% chromium is much less lia- 
ble to introduce difficulties than the 
other type. In some cases this is the 
deciding factor in determining its use. 
It is this property, along with its high 
blue brittle range, that explains why 
it gives such good service in locomo- 
tive fire-boxes where the movement, 
due to expansion and contraction on 


* Welding Engineer, Republic Steel Corp., 
Cleveland, Ohio—This is the second installment of 
Mr. Whitmer's article, which began last month. 


heating and cooling, is considerably re- 


duced. 


A pair of 18% chromium side sheets 
installed in a freight locomotive, after 
running 75,000 miles showed abso- 
lutely no signs of corrosion, buckling 
or cracking, while a set of regular car- 
bon steel fire-box plates applied at the 
same time to another engine of the 
same type and operating in the same 
area, showed after 75,000 miles nu- 
merous radial cracks around the stay- 
bolts, deep corrosion around the mud 
ring and some buckling between the 
staybolts. Furthermore, very little 
scale adhered to the stainless plate on 
the water side, compared to the mild 
steel. This was probably due to the 
lower expansion of the stainless caus- 
ing the scale to crack off and be re- 
moved at each washing. 

In this case the stainless was welded 
directly to the carbon steel. The op- 
erating temperature of this locomotive, 
around 500 deg. F., is in a range 
where these welds are tough; hence, 
no trouble was experienced from this 
angle. Considerable difficulty might 
have been encountered if the operating 
temperature were around 100 deg. F. 

Recently an entire locomotive fire- 
box, including side, crown, flue, door 
sheets and syphons, was fabricated 
from 18% chromium, using an all arc- 


Stainless steel valve 
seats used on this huge 
cone valve, claimed to 
be the “world’s largest” 
—Photo, courtesy of 
Electromet Review. 
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welded construction. This locomot ve 
to date has run more than 60,.00 
miles in a bad water condition and js 
giving no particular trouble. No c»r- 
rosion or metal failures have developed 
and the scale on the water sides cra 
off after each washout, maintaining a 
practically scale-free surface. 


Use 18-8 Rod 


While it is best practice always to 
use welding rod the same as the meta] 
being welded, it is sometimes neces- 
sary to deviate from this practice to 
a certain degree. For instance, if a 
patch were to be welded in a straight 
chromium plate and no provision for 
contraction were provided, it would 
probably be necessary to use a chro- 
mium-nickel wire, as the strain on the 
weld on cooling would snap a straight 
chromium bead. Due to greater 
strength and extremely high ductility 
an 18-8 weld would hold. This pra 
tice has been followed in several cases 
with good results on straight or flat 
sections where the 18% 
welds failed. 


chromium 


The high temperature employed ii 


welding, whether on chromium or 


chromium-nickel, will discolor the 
metal for a short distance on each side 
of the weld. This is a surface condi 
tion only, being nothing more than ai 
oxide. It can easily be removed, either 
by some form of pickling or by grind 
ing and polishing with abrasive wheels 
and grits, after which the metal un- 
derneath will be in the same condition 
as before welding. That is, the oxice 


on the surface does not affect the 


metal beneath it. If this oxide is not 
removed and the surface becomes wet 

















Strength, safety and corrosion resistance 
are assured with welded stainless steel 
centrifugal baskets—Photo, courtesy of 
Electromet Review. 


and dry, it will change from a blue 
color to a brown,-resembling iron rust, 
along these areas. This likewise will 
be a surface condition only. 


Projection Welding 

Projection welding is a form of var- 
iation of spot welding in which small 
projections or buttons are raised on 
one side of a sheet or plate at the 
spots where it is to be welded to an- 
other sheet. When these two plates are 
put together and placed between the 
electrodes and pressure applied, the 
projections themselves act as pointed 
electrodes in localizing the heat. In this 
way numerous welds are frequently 
produced between two sheets in one 
operation. The projection as originally 
made will, of course, have a depression 
or deep indentation on the one side. 
his will still be present in the fin- 
ished weld, but due to its greater depth 
in comparison to one side of a spot 
weld the opposite side will as a general 
rule tend to produce a more even sur- 
face than the average spot weld. When 
welding polished stainless, it is advis- 
able to place the welds in the least 
conspicuous positions, as often it is 
difficult to refinish the welds and have 
the same color if the whole piece is 
not refinished. This depends, to a 
great extent, upon the finish of the 
sheets. 

Spot welding, like any other type of 
welding requiring high temperature, 
will form an oxide on the surface 
which will be blue in color. If this is 
exposed to the weather or moist con- 
ditions it will slowly change to a 
brown color resembling rust. This is 





merely a surface condition, affecting 
the original oxide only. If such welds 
are to be exposed to the atmosphere, 
they should be cleaned either with acid 
as in pickling, in the case of No. | 
finish sheet, or ground and polished, 
if No. 4 or higher finishes are em- 
ployed. In the ground and polished 
state, spot welds have withstood sev- 
eral hundred hours salt spray without 
the least sign of attack. 

Shot welding is also a form of spot 
welding, but employs a higher voltage 
and shorter time, producing less heat 
on the surface. It tends more com- 
pletely to confine the heat to the junc- 
tion of the two sections being welded. 
The method, therefore, produces less 
oxide or discoloration in general on 
the surface than ordinary spot weld: 
ing. 

Seam Welding 

Seam welding, frequently known as 
resistance or line welding, is similar 
to spot welding in principle. Instead 
of using two electrodes in making one 
weld at a time, a roller is applied on 
both electrodes and the work is fed 
between these, as a continual series of 
intermittent welds is produced. Var- 
ious machines employ different meth- 
ods of producing this intermittent ef- 
fect, but in nearly all cases the result- 
ing weld is a series of overlapping spot 
welds, as can be noted by a stitch 
effect on the surface. The adjustment 
or manipulation is similar to that for 
spot welding. It should be remem- 
bered that the range for 
welding the chromium and chromium- 
nickel is considerably more narrow 
than common steel and because of this 


however, 


Valve seats of stainless steel resizt cor- 
rosion, erosion and abrasion—Photo, cour- 
tesy of Electromet Review. 





a closer adjustment is of vital im- 
portance. 

Water-tight welds are produced by 
this method in production work. This 
shows two flat stainless 18-8 sheets 
seam welded together around the out- 
side. A pipe coupling was soldered over 
a hole drilled in the center of one 
plate. Hydraulic pressure was applied 
and plate blown up as shown with- 
out a leak appearing in the weld. This 
type of welding is used extensively in 
the manufacture of light sheet metal 
containers or packages. 


Flash Welding 


Stainless steel can be flash welded 
much like ordinary steel products, 
provided certain conditions are ob- 
served as noted before. In this type of 
welding the two sheets or bars to be 
joined are held in grips approximately 
1/2 in. or so from the edges, depend- 
ing on the section. The current is 
turned on, the edges brought together 
and a certain amount flashed off, dur- 
ing which period the metal is coming 
up to welding heat. At the proper time 
the current is shut off and the two 
edges squeezed together or upset, 
producing a burr along the outside 
which, when ground or chipped off, 
shows a solid weld beneath. 

A close adjustment of all these op- 
erations is very important with stain- 
less as compared to ordinary steel. For 
instance, if the metal is too hot or the 
time between the flash and upset is 
too long, part of the metal will flow 
away like water, leaving a hole in the 
finished joint. In producing the actual 
upset, the first stage should be very 
rapid, followed by a slower movement 
than with steel. This will keep the 
very fluid nearly molten metal from 
dropping away at first and the slower 
and final movement will allow the 
metal to upset evenly instead of 
crawling irregularly from one side to 
the other. When conditions are right, 
this joint will be solid. 

It is necessary, therefore, that auto- 
matic control of all stages be em- 
ployed. The two edges along the joint 
should be as uniform and straight as 
possible in order to start heating or 
flashing along the entire section at the 
same time to prevent over-heating or 
loss of metal at any one point, as 
would be the case if contact were made 
at one end of the joint much earlier 
than the other. 


flutomat 


hydrogen welding and brazing and 
of stainless steel will be discussed 
of Mr. Whitmer's article, 


s ers derimmn 
in the fina 


next month 


staliment 
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A. S. T. M. discusses 
testing by 





Radiography-—Impact-—Fatigue 


* Dr. Lester’s paper claims radiography 

is most generally practical method of non- 

destructive testing—Impact testing helps 
to develop tougher steels 


HILE THERE Is no single fac- 

tor by which to judge cor- 
rectly the significance and success of 
the 1938 annual meeting of the Amer- 
ican Society for Testing Materials, 
there are certain items which do indi- 
cate pretty clearly the activity of A. S. 
T. M. in its work involving standard- 
ization and research in the field of 
engineering materials. 

At the forty-first A. S. T. M. annual 
meeting over 100 technical papers and 
reports were presented. In addition to 
the some 72 new tentative standards 
approved, 33 existing tentative specifi- 
cations were approved for reference to 
letter ballot of the society membership 
for adoption as formal standards, re- 
visions in 64 tentative specifications 
were approved and a number of 
changes in formal standards and pro- 
posed changes were developed. Some 
38 specifications were withdrawn for 
various reasons, in most cases because 
of consolidation with other standards 
or replacements. If the various recom- 
mendations are approved by letter bal- 
lot during the summer, the total num- 
ber of A. S. T. M. standards will 
approximate 860. 

T. G. Delbridge, manager, Research 
and Development Dept., The Atlantic 
Refining Co., Philadelphia, Pa., suc- 
ceeded A. E. White as president ; W. 
M. Barr, chief chemist and metallur- 


gist, Union Pacific Railroad Co., Oma- 
ha, Nebr., was chosen vice-president 
to serve with H. H. Morgan, manager, 
Rail and Track Fastenings Dept., Rob- 
ert W. Hunt Co., who became vice- 
president in 1937. 


Radiography Session 

In the session of the annual meeting 
devoted to radiography there were 
four technical papers in addition to the 
report of Committee E-7 on Radio- 
graphic Testing, presented by the 
chairman, Dr. H. H. Lester. The open- 
ing paper also by Doctor Lester dis- 
cussed radiography in industry. He 
pointed out that radiography is widely 
used and that not withstanding certain 
misunderstanding and some incorrect 
applications in the work, especially in 
the early years, it has become so im- 
portant in industry that the A. S.T. M., 
the first industrial society to recognize 
it, has set up a new standing commit- 
tee devoted to its interests. He pointed 
out that radiography is not merely a 
method of testing. It is a device that 
makes possible the utilization of more 
economical methods of fabrication of 
highly responsible structures. More 
important than that, it fills an essential 
need in industrial evolution in that it 
makes possible the reasonable assur- 
ance of dependable service in the struc- 
tural units of our modern mechanized 
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society. Up to now, radiography re 
mains as the most generally practical 
method of non-destructive testing. It 
is the mandate of Committee E-7 to 
assist in making this powerful tool 
most fruitful in its service to industry 

Dr. H. E. Seemann of the Kodak 
Research Laboratories, discussed a 
problem which is very important in 
radiography, namely, the effect of sec- 
ondary radiation upon the quality of a 
radiograph. He also covered the prin 
ciples of measurement and results of 
experiments to determine the amount 
of secondary radiation in the radiog 
raphy of common industrial materials 
Thicknesses were limited to those 
which can be conveniently radio 
graphed without fluorescent intensify- 
ing screens. The principal conclusions 
to be drawn are: (1) That lead screens 
may remove nearly one-half of the 
secondary radiation recorded when no 
screens are used, and (2) that no im- 
portant reduction in secondary radia- 
tion is possible by adjustment of the 
kilo-voltage within the range it is nec- 
essary to use for a given subject. The 
experiment must be considered as a 
mere introduction to the study of this 
important problem in radiography, the 
author states, and that further investt- 
gation is contemplated with the hope 
that future results may contribute not 
only to our knowledge of the subject 
but to improvements in radiographic 
technique. 

A study undertaken to refine the ac- 
curacy and lower the cost of testing 
welds (and other objects of like im- 
portance) radiographically was dis- 
cussed by Messrs. Doan and Shang- 
Shoa Young of Lehigh University 





T ec authors pointed out that in testing 
lds radiographically for internal 
ws such as cracks, gas bubbles, slag, 
anl lack of fusion, very sensitive 
methods must be used, or these flaws 
will be missed because of their small 
sive. Large castings, on the contrary, 
usually have flaws of a type more 
readily detected. 

A formula has been developed by 
one of the authors by which it might 
be possible to calculate exactly the 
minimum distance permissible from 
radiant source to recording film in 
radiographic testing. Such a formula 
would promise sharp registry of all 
flaws of important size and at a min- 
imum of exposure time. Results ob- 
tained by the authors indicate that 
dependable registry may be obtained 
from the penumbral shadow and that 
the formula for this makes possible a 
calculation of the minimum distance 
permissible in obtaining certain reg- 
istry. 


rhs 


Gamma Ray Testing 

In a paper on “A Study of Intensi- 
fying Screens for Gamma-Ray Radi- 
ography,” Messrs. Briggs and Gezelius 
pointed out it has been known for 
many years that a reduction in ex- 
posure time in gamma-ray radiography 
can be obtained if materials which 
fluoresce upon exposure to the rays are 
kept in intimate contact with the film 
during the exposure. Calcium tungs- 
tate has been found to be the most effi- 
cient intensifier for both x-rays and 
gamma-rays. However, tests made at 
the time the original studies on gamma- 
ray technique were conducted indi- 
cated that the calcium tungstate screens 
available at that time did not possess 
enough advantages, when compared to 
lead screens, to warrant their use. 

Since that time there has been con- 
siderable improvement in the calcium 
tungstate screens available for radi- 
ography. It was deemed advisable to 
study several commercial screens in an 
attempt to improve the technique now 
used in gamma-ray radiography. Six 
different sets of intensifying screens 
were obtained for the work. The au- 
thors concluded that calcium-tungstate 
intensifying screens show considerable 
variations among themselves. Each 
screen studied had different character- 
istics. The sensitivity recorded by 
using the calcium-tungstate screens 
was inferior to that of the lead-foil 
screens. Also, the longer the exposure 
the poorer the definition due to the 
fogging or clouding over the defects 








by the fludroscopic effect retained by 
the screens. 

As calcium-tungstate screens are 
limited to comparatively short gamma- 
ray exposures on thin sections, and 
the wave length of the gamma-ray 
makes it unsuitable for use on thin sec- 
tions, it appears that these screens are 
at the present time useful only in cases 
where good sensitivity and contrast 
are not required, 


Impact Testing 

Of outstanding interest to a large 
number of the engineers at the annual 
A. S. T. M. meeting was the Sym- 
posium on Impact Testing comprising 
eight technical papers with extensive 
discussion. This symposium was de- 
veloped by W. W. Werring, Bell Tele- 
phone Laboratories, Inc., chairman of 
the Section on Impact Testing and 
Professor M. F. Sayre of Union Col- 
lege, representing the Welding Re- 
search Committe on the Engineering 
Foundation. 

Two sessions were devoted to the 
symposium. In the afternoon session 
present fields of commercial use for 
the impact test were stressed, with par- 
ticular reference to places where the 
impact test gives necessary informa- 
tion not supplied by static tests. In 
the evening session, the basic theory 
underlying impact testing was under 
discussion. Intentionally, all discus- 
sion of the relative merits of specific 
specimens of the differing types of 
impact machines now in use was sup- 
pressed in favor of the other two ques- 
tions mentioned. 

G. C. Riegel and F. F. Vaughn, 
Caterpillar Tractor Co., reported upon 
the success which their company has 
had in reducing the failures of gears, 
caterpillar tracks and other parts over 
a period of years through the develop- 
ment of steels of progressively higher 
and higher impact strength values, the 
shape of the parts themselves and the 
ultimate strength, hardness and duc- 
tility of the material used being re- 
tained essentially unchanged. The im- 


‘pact test was here used not only as a 


measure of the resistance of the metal 
to sudden blows, but also to measure 
the likelihood of brittle failure under 
normal static loading at notches or 
points of stress concentration. 

To check on possibilities of added 
brittleness under severe winter condi- 
tions, occasional tests at very low tem- 
peratures are made. Occasionally, 
where ordinary tests leave doubts as to 
the acceptability of a material, supple- 


mentary impact tests on double width 
specimens with intensified notch effects 
are made. If the foot-pound values of 
the double specimens are less than 
double that of the single-width speci- 
mens, the heat is not accepted. 

In the evening session the outstand- 
ing paper was one by D. J. McAdam, 
Jr., and R. W. Clyne on “The Theory 
of Impact Testing: Influence of Tem- 
perature, Velocity of Deformation and 
Form and Size of Specimen on Work 
of Deformation.” This paper empha- 
sized the fact that notch impact testing 
was primarily a method of testing for 
potential brittleness in a material under 
all types of service, rather than a 
method of testing for resistance to 
effect of sudden blows, the notch act- 
ing to intensify any tendency toward 
brittleness which might be present in 
the same way as would lowered tem- 
perature or to a lesser degree, higher 
velocity of blow. 

A new apparatus by which the mo- 
mentary stresses and strains could be 
measured in a test bar of steel, while 
being suddenly broken in tension was 
described by D. S. Clark and G, Dat- 
wyler, California Institute of Tech- 
nology, and some experimental results 
were given, showing that the strength 
is generally greater than under slow 
loading with wide variations in the 
ratio between the energies required to 
produce rupture under slow and fast 
loading. 

A critical review of literature on im- 
pact tests of welds was summarized by 
W. Spraragen and G. E. Claussen of 
the Welding Research Committee. 5. 
L.. Hoyt gave an important summary 
of impact testing developments em- 
phasizing particularly our increasing 
knowledge of the subject. 

(Report on Fatigue Testing and Effect of Tem- 
perature on Physical Properties of Metals will be 
published next month.) 

» « 

Tue Epwarp G. Bupp Merc. Co. has received 
an order for 50 light-weight stainless steel 
motor freight semi-trailers from Horton 
Motor Lines, Inc. The order for 50 new 
units will increase the Horton fleet of stain- 
less steel trailers to 66. Sixteen Budd semi- 
trailers have been in Horton service almost 
12 months. These trailers will operate from 
Charlotte, N. C., to New York City, At- 
lanta, Ga., and other eastern cities. 

The trailers will be 30 ft. long with a 
height of 11 ft. 8 in. Weight of each unit 
completed will be 6,300 lbs. with a space 
capacity of 1,600 cu. ft., or only 3.94 Ibs. per 
cu. ft. of payload space. Bodies and integral 
frames will be constructed completely of 
stainless steel. The saving in net weight in 
the construction of this type of trailer 
amounts to approximately 3,000 Ibs. as 
against standard construction. 
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Fifth of a series 


Welding a test specimen 

in the Armco Research 

Laboratories, Middle- 
town, Ohio. 


of practical articles on 


Technique of 


Arc 


* How to handle the electrode when mak- 
ing vertical butt welds and corner welds 
—Distinction between “all-position” elec- 
trodes and “general-purpose” electrodes 


By ROY OWENS 


Welding Instructor, Electro-Motive Corp., LaGrange. Ill. 


KETCH 28 shows a vertical butt 

weld made from the top down 
and is used mostly on light gauge me- 
tals from 3/16 in. to 20 gauge with 
good results. These thicknesses do not 
require any beveling or veeing, but 12 
gauge metals and heavier should be 
separated one-half material thickness 
to insure better penetration. When 
welding 14 gauge and lighter metals, 
they should be fitted closely to prevent 
burning through. These light gauge 
metals are also more affected by the 
heat and are more difficult to hold in 
place, therefore, before starting the 
final welding it should be assembled 
and tack welded every few inches, de- 
pending on the thickness of metal to 
be welded. The thinner the material 
the more often the tack weld should be 
placed to prevent metal from warping 
or overlapping along the seam to be 
welded. A general-purpose electrode 
will give best results, whereas if an all- 
position electrode is used on the lighter 
gauge metals, trouble may occur in 
burning through materials and they 
will be very difficult to repair. 


The sizes of electrodes and heats 
recommended for welds of this kind 
are as follows: 1/16 in. electrode for 
20 gauge metal using 70 volts on open 
circuit and 40 to 60 amp.; 3/32 in. 
electrode for 16 to 18 gauge using 75 
to 80 volts and 60 to 85 amp.; % in. 
electrode for 8 to 15 gauge using 80 
volts and 85 to 140 atup.; 5/32 in. 
electrode for anything heavier than 8 
gauge using 85 volts and 140 to 200 
amp. A larger size electrode can be 
used but not with equal success. Welds 
made from top down will have a very 
thin metal deposit as the arc is carried 
down fast to keep ahead of the molten 
metal and slag. Hence less metal will 
be deposited. If the electrode is car- 
ried at a downward slant of about 60 
deg. from the vertical plate and ahead 
of the weld, the deposit will be heavier 
and less trouble will be encountered 
with molten metal and slag flowing 
ahead of the arc, because the arc blast 
will tend to hold it back. 

If the electrode is held at a 90-deg. 
angle as indicated by dotted lines in 
Fig. 28 a wider and thinner weld will 
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elding 


result, also interference may be ex 
pected with molten metal and slag flow 
ing ahead of the arc, which will make 
a good weld almost impossible. If an 
arc of excess length is used the same 
poor results will be obtained. 

Figure 29 shows a weld on the out 
side corner welded from the top down 
The two pieces are placed so that they 
come together inside corner to inside 
corner and form a 90-deg. vee on the 
outside corner which is desirable o1 
welds that are to be made in one pass 


I 
Good penetration will be compara 


tively easy and the outside will fill out 
to a rounded corner that will require 
very little grinding to make it appear 
as if it had been formed in a bending 


brake. 





Fig. 28—Making a vertical butt weld from the 
top down (light gauge metal). 




















Fig. 29—-Making a vertical outside corner 
weld, working down from the top. 


Welds of this type can be made 
faster, as little or no side motion will 
be necessary and they are recom- 
mended for any thickness up to and 
including 3/16 in. Welds of this kind 
should be welded from the top down 
instead of from the bottom up because 
twice as much time will be required to 
do the same job going up and the 
welder will find it difficult to keep 
from burning through light metals. 
Since more time is spent going up the 
heat will be radiated out into the parent 
metals and more distortion will result. 
The bead will be lumpy and irregular. 
The electrode should be carried at the 
60 deg. angle as previously shown in 
Fig. 28 and a short are should be 
maintained. 


All-Position Electrodes 

If an all-position electrode is used 
good penetration will be obtained, but 
insufficient build-up may result. At 
this point it will be well to explain 
some of the characteristics of the all- 
position and general-purpose elec- 
trodes. An all-position electrode is 
more commonly used on reverse polar- 
ity and where maximum penetration 
is required. These electrodes melt 
slower than other electrodes, there- 
fore, more time is spent on the parent 
metal and less electrode is melted as 
filler metal. Since this electrode does 
not flow as fast as some of the other 
types it is ideal for vertical and over- 
head welding. This type electrode is 
often referred to as a “hot” electrode 
on account of its penetrating quality 
and its use in all positions. The wire 
used in making this type electrode will 
vary only slightly in analysis from the 
other types, the difference being due 
to the coating on the electrode. 





General-Purpose Electrodes 

The general-purpose electrode can 
be used in most cases on either straight 
or reversed polarity and on a-c. or d-c. 
current, but will flow faster on straight 
polarity. Some electrode manu factur- 
ers recommend straight polarity for 
downhand or fillet welds and reverse 
polarity for vertical and overhead with 
the general-purpose electrode. This 
electrode is recommended where poor 
fits and large openings are to be welded 
and is commonly used in production 
shops ; it will give average penetration 
at a much greater speed of travel; it 
will flow out with heavy heats; it has 
a neat appearing bead, but if insuffi- 
cient heat is used there will be poor 
penetration and excess build-up. An 
electrode of this kind is often referred 
to as a “fifty-fifty” electrode which 
means that it isn’t the fastest flowing 
electrode on the market, nor the slow- 
est, but a medium flowing electrode. 

Figure 30 shows a weld made from 
the top down on heavy material as a 
first pass only. The second pass is 
welded from the bottom up to finish 
the job. The advantage in running the 
first pass down is that the plates are 
Veed from one side and are very thin 
where they come together. The slight 
opening between pieces (as indicated 
by arrow) makes it difficult to put in a 
stringer weld from the bottom up with- 
out burning through. To overcome 
this fault the weld is put in from the 
top down using a small size electrode 
with maximum heat. The electrode is 
carried down sufficiently fast not to 
allow holes to be burned through. 
While a thin weld will result, it will 
seal the opening between the pieces 














Fig. 30—Making the first vertical pass on a 
vee'd butt weld in heavy plates. 














Fig. 31—Two methods of running a stringer 
weld in a double vee‘d vertical butt joint. 


and will fill in the smaller part of the 
V so that a large electrode can be used 
for the second pass without encoun- 
tering trouble: with non-fusion at the 
bottom of the V. 


Vertical Stringer Welds 


Figure 31 gives an illustration of a 
case where a stringer weld running 
vertically will be more effective for 
good penetration as the two pieces are 
fitted closely and have a heavy section 
between the Vee’s (as indicated by 
arrow). Figure 31 also shows two 
methods of making welds of the 
stringer type. The electrode A at the 
bottom has no motion except the 
steady upward motion as the filler 
metal builds up below the arc and then 
only slightly ahead of the filling in 
order to burn into the bottom of the 
\V as far as possible. The outer ap- 
pearance of this weld is not important 
as the second pass will be put in later 
and will completely cover the first pass. 
Electrode B shows an oscillating mo- 
tion which can be used and will give 
approximately the same results as elec- 
trode A. It is optional with the welder 
which type weld is used, as both are 
satisfactory. In each example the elec- 
trode is tilted 10 deg. down from the 
horizontal and in back of weld in order 
to keep the are burning into the parent 
metal. As the parent metal and elec- 
trode liquify, they will flow down out 
of the are and solidify. 

Sixth article in Mr. Owen's series will appear 
Editor.) 


next month 
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World's Largest All-Welded 


Steel Dump Scows 


* Two of the largest all-welded steel 
dump scows ever to be built in an in- 
land waterways shipyard have just 
been launched by the Dravo Corp., at 
its Neville Island yards for use on the 
Great Lakes. Both dump scows were 
built for Merritt-Chapman & Scott 
Corp., New York City, in record time, 
and will be used on Lake Erie at Con- 
neaut, Ohio. 

The scows have a capacity of 1,200 
cu. yds. and measure 206 ft. by 40 ft. 
by 14 ft. Over 650 tons of steel were 
required for fabrication of each vessel. 
Original plans for the scows were 


How- 
ever, Dravo engineers realized that an 
all-welded construction would lead to 


based on riveted construction. 





Fig. 2—Interior of one 

hopper pocket, show- 

ing double cable slings 

for operating hopper 
doors. 


~ 


an increased efficiency in the use of the 
steel required, would result in a gen- 
eral over-all decrease in weight, and 
would provide considerable cost sav- 
ing. For these reasons, the plans were 
re-drawn and the barges were built by 
welding. 

Each contains nine hopper 
pockets, 17 ft. long, 25 ft. wide at the 
top, and 13 ft. wide at the bottom. The 
pockets are equipped with two hopper 
doors built of composite timber and 
steel, using heavy oak timber fills be- 
tween 10-in. and 12-in. I beams. Hop- 
per bulk head fenders and coaming 
fenders on the loading side of the 
scow are concrete filled. The hopper 
doors are operated by a 6-in. by 6-in. 


SCOW 
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Fig. 1—Hopper door op- 
erzting mechanism works 
through medium of 
shafts and power chains. 


throttle reversing steam engine, 
engine being connected to a rat 
arrangement on a steel jack s!| 
Steam is provided by the towing 

The ratchets, in turn, revolve a 

operating shaft and are so arrange 
to permit the independent opening 
closing of the hopper gates. 

Solid weld power shovel chains 
from the gate operating shaft to « 
ble cable slings, which pass thro 
guide castings to the doors (Fig. 
Chains are tested to a_breal 
strength of 175,000 Ibs. Release « 
pawl opens the doors by gravity 
the weight of the load. 


At each hopper separation, wat 


tight bulk head divisions are provi 
throughout the length of the sc 
forming individual buoyancy ta 


v— 5} 


o @ 


One 16 in. by 20 in. manhole is pr 


vided for each water-tight compart 


ment. Both rake ends contain separat 
water-tight rooms for storage of lines 
and equipment. These rooms measut 
6 ft. by 10 ft. and are placed on tl 


operating side of the vessel. Fu 


loaded, the scows will draw about 
ft. 6 in. of water. 


» « 


New Radiant Tube 
Bell Type Furnace 


*® A radiant tube bell type spheroid 
ing furnace, manufactured by Surfa 


Combustion Co., Toledo, Ohio, m 


it possible to spheroidize SAFE 3135 


and SAE 1335 rod with practical) 


scale nor decarburization according 


the company. This work is report 


possible without the use of a sp 
atmosphere. 

This furnace utilizes a special | 
of are welded construction w 
makes it impossible for air or any 
the products of combusion to « 
into contact with the work. The ; 


~ 


burned inside of the radiant tube h 


ing elements. The air infiltratio 
effectively prevented by the use 
double sand seal and by the leakp 
are welded seams. 

In operation the coils of wire o1 
to be spheroidized are loaded « 
spindle and transferred to a stat 
ary base. Thermo-couples are ti 
position after which a light ste 
alloy inner cover is placed ovet 
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Radiant tube bell type furnace which spheroidizes with practically 
no scale or decarburization. 


loaded spindles and sealed in sand. A 
radiant tube heating cover is then low- 
ered over the inner cover and also 
sealed in sand. Gas, air and electric 
connections are made and the work 
heated up to temperature. After soak- 
ing, the hot radiant tube cover is trans- 
ferred to another base and the heated 
work allowed to cool under the inner 
cover, being protected from the air by 
the sand seal. A complete cycle of 
change takes only 3 to 5 min, Thus, 
the heat loss is small when transferring 
the cover from one base to another. 
Where a bright surface is required, 
this furnace is suited for use with DX 
atmosphere gas. The furnace may 
also be used for annealing and normal- 
izing in addition to spheroidizing. The 
welded construction, which was done 
by the Lincoln shielded-are process, 
can be seen under the radiant tube 
heating cover in the illustration. 


» « 


How to Rebuild Cutting Edge 
of Worn Dipper Teeth 


By F. J. HIRNER* 


* Here is a simple and low-cost way 
of building up worn dipper lips and 
teeth right in the field—saving the ex- 
pense of buying new parts and cutting 
down time lost. Practically all power 
shovel and dragline buckets are 
equipped with lips and teeth made out 
of some type of manganese wear- 
resisting steels. Thus, in building up 
manganese steel sections, it is advis- 
able to use a coated electrode having 
manganese steel properties similar to 


those of Smoothare ‘“Harmang.” 


*With Harnischfeger Corp., Milwaukee, Wis. 





While this data applies specifically for 
use with “Smootharc “Harmang,” it 
would apply to any electrode having 
approximately the following chemical 
analysis : 

Manganese.....................- 11% to 14% 


Nickel seveceeeeeeeeeed ao to 42% 
Carbon ..........:. Approximately 1% 
This alloy has distinct physical 


properties which render it particularly 
valuable for use on operations impos- 
ing combined abrasive wear and exces- 
sive impact or shock. This electrode 
is not to be confused with the 5 to 10% 
manganese types which ordinarily pro- 
duce a brittle weld unfit for this appli- 
cation. “Harmang”’ is effective be- 
cause it is a coated type manganese 
electrode. This light coating stabilizes 
the arc and protects the metal against 
loss of carbon and manganese. How- 
ever, the slag volume is kept at a mini- 
mum so as not to interfere with rapid 
cooling which is essential to the for- 
mation of an austenitic deposit. 

In the “‘as-welded” state this high 
manganese deposit is soft and ductile, 


but cold working such as hammering, 
peening, etc., decomposes the soft 
austenite to extremely hard martensite, 
and when once formed, this martensitic 
layer offers resistance to impact and 
abrasion. 

Welding Procedure: Use reverse 
polarity (electrode positive ; work neg- 
ative). A medium length arc is rec- 
ommended (24 to 26 volts) and the 
following currents : 


Size Amperes 
ie RS EN our 6-100 
5/32 in. AARC RST ea 90-150 
Sf 2G esa a 120-200 
14 in. .. 170-260 





These welding currents are general 
and should be adjusted in accordance 
with the particular application and the 
type of electrode used. Flatter beads 
and greater penetration are produced 
with the high heats, although care 
should be taken to avoid the use of ex- 
cessive welding heat. 

Laying the Bead: The manganese 
steel surface to be built up should be 
divided into areas approximately 1% 
in. square, and the amount of metal 
deposited at one time should be con- 
fined to this area. A rather wide bead, 
applied in a semi-circular motion is 
recommended, But no more than 3/16 
in. thickness should be deposited at one 
time. 

Vigorous peening of the hot bead 
with an air or hand hammer is essen- 
tial to relieve shrinkage stresses, and 
to increase surface hardness. While 
the deposit should be hammered 
smooth, it is important not to do this 
peening to excess—that is to a point 
where the metal starts to flake—indi- 
cating that the deposit has reached the 
point of brittleness. The diagram 
below shows how the weld metal 
should be applied. Study the sketch 
carefully before starting the work. 
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Harstain: Stainless 
steel to join alloy 
dipper tooth to mild 
steel filler block 


DOOM 


Filler block of ordi- 
nary mild steel, 
shaped to supply 
base for manganese 
wearing surface 


Harmang: One or 
two layers of man- 
ganese wear-resist- 
ing weld deposit. 


One method of rebuilding worn dipper teeth. 
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Timing Case Repair 











Made by Bronze Welding 


By A. F. MORTON 


*® Figures 1 to 5 show a step-by-step 
method of repairing the timing case 
and front motor support of an Auto- 
car truck. Here is why we call this a 
successful repair job. During the last 
three years about 25 timing cases have 
broken the same way and have been 
repaired as outlined herein. None of 
these bronze welded cases have been 
returned. After such a length of time 
in service we feel safe in saying that 
the method of repair is satisfactory. 

These cases come to the shop broken, 
although no fault can be found with 
the part. Wear alone, we think, is the 
cause of failure. The hub of the case 
wears in service around its lower cir- 
cumference. When enough wear has 
taken place, it is only a question of 
time until the truck hits a big hole or 
bump. Then the up-and-down play 
between the hub and the yoke, into 
which the hub rides, causes the hub to 
be sheared off. 

Figure 3 shows, in addition to the 
timing case, a spare hub, which is also 
worn egg-shaped. In fact all of the 
hubs are worn the same way in the 
center hole, through which the end of 
the crankshaft extends. The first step 
in repairing is to fill this hole with cast 
iron. After cooling the casting over 
night in the scrap asbestos bin, it goes 
to the machinist who drills a center 
hole large enough to take the centering 
bolt, of the jig, shown in Fig. 2. The 
machinist also takes a 45-deg. cut off 
of the hub on the side which goes next 
to the face of the timing case. The 
broken hole in the timing case, into 
which the hub fits, is also ground off 
for the purpose of increasing the space 
between the hub and case so that the 
bronze will run through to the under- 
side. When the case is turned over, 
it is easy to pick up the bronze and 
make a sound bronze weld from one 
side to the other: 

When the hub and case are prepared 
as stated, the parts are bolted together 
and held in place by the fixture as 
shown in Fig. 2. Next the hub is 
tacked in position on the inside as 
shown in Fig. 3. Then the fixture or 
jig is removed and the pieces are put 











Figures 1 to 5 inclusive show step-by- 

step procedure in repair of broken tim- 

ing case—Text references keyed to 
figure numbers above. 
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in the sand blast cabinet and stee! 
blasted on both sides giving a « 
rough surface to work on. The ca 
then given a slight amount of pr 
ing, enough to make cold water d 
“dance” on its hot surface. Next 
case is removed from the stove 
mounted on a tripod to which a 
has been welded. This bolt extends 
through the hole in the hub. The cas 
is then welded around the outsic 
the hub first, removed from the tripod 
laid hub down on the welder’s be: 
and completed from the inside 
shown in Figs. 4 and 5. 

We recommend using No. 4 and 5 
welding tip and a bronze rod and fluy 
especially developed for cast-iron braz 
ing. With a torch in good conditio: 
and a pair of regulators which 
maintain a non-fluctuating flame, the 
is hardly any excuse for failure to 
the results desired. Other methods 
doing this job, such as are weld 
without preheating were given a tri 
as well as preheating and gas welding 
with a cast-iron rod. Both methods 
were discarded. Bronze beat them b 


on welding speed, ease of machining 
and minimum warpage. 

When the welder is through, 
machinist bores out the center hok 
the correct size, turns off the face 
inside, turns off the outer circumf 
ence of the hub to take a shrink-fitt 
piece of tubing and the job goes | 
on the truck. Possibly, all of 
work would not pay out on an individ 
ual repair job, but with the num! 
of these jobs we have, it is wort! 
while to make the jigs and fixtures 


» « 


Boiler Fabrication 
with A-C. Welders 


*% Speed of operation has gone 
while maintenance and power costs 
have gone down in the Geneva, N. ‘ 
division of the Burnham Boiler Cot 
poration, manufacturer of low-pres 
sure heating boilers.. These result 
were brought about by two ma 
programs: first, the substitution 
equipment that was best suited 
the work; second, improved prod: 
tion control and similar foresight 
changes. The benefits obtained p: 
for the new equipment in eight mont 
it is claimed. 

About three years ago, General 
Electric a-c. transformer-type we 














Fabricating boiler in Burnham Boiler 
Corp. shop in Geneva, N. Y.—Welding 
with a-c. arc. 


ers, including two 500-amp. units, 


were installed. Records kept since the 
i-c. equipment was purchased show a 
75 per cent reduction in cost per foot 
f weld. It is claimed that the factors 
in this reduction are a 60 per cent de- 
crease in welding time per boiler, a 
35 per cent cut in the amount of elec 
trodes used, and a 70 per cent lowering 
of power and maintenance costs. With 
the elimination of “magnetic blow” 
by use of alternating current, opera 
tors are able to work in boiler corners 
more accurately and easily. 


» « 


Welded Power Chair 
for Invalids 


* A welder with about 20 years expe- 
rience in a job welding shop conceived 
the idea of building a welded invalid 
chair which could travel at a speed up 
to 10 miles per hour, deriving power 
from a storage battery. He kept work- 
ing on the idea until he developed the 
type of chair shown in the illustration. 
The inventor is Geo. B. Julian, of the 
Chicago Power Chair Co., 2248 Ogden 
\ve., Chicago. 

The main frame contains 21 arc 
welds and is fabricated of, 3/16 in. x 
14% in. angle iron. Within the main 
frame and under the seat, there is an 


angle iron sub-frame containing 14 arc 


welds. This sub-frame is made of % 
x ¥% in. angle iron. The driving 





Arc welded angle-iron frame of power chair—Sub-frame at lower 
right fits inside of main frame. 





Side view of power-operated invalid chair. 


motor, storage battery, control rheo 
stat, and charging apparatus art 
mounted on the sub-frame. A chain 
and sprocket drive is employed to con 
vey driving power to the left rea 
wheel, which is equipped with a bi 
cycle coaster brake to give “free wheel 
ing.” 

[t will 
of the rear of the chair that the frame 


be seen from the illustration 





Rear view of invalid chair showing frame 
made of welded seamless tubing—A total 
of 12 gas-welded joints. 


is fabricated of welded seamless tub- 
ing, the main frame being of 1 in. tub- 
ing, the vertical braces of 54 in. seam- 
less tubing. Mr. Julian used a Torch- 
weld oxy-acetylene torch in welding 
the 12 joints in the steel tubing. Man- 
ganese bronze rod was used in welding 
the tubing. 


» « 





Welding the giant Phoenix which will 
catch the eye of the visitors at the 1939 
Golden Gate Exposition. 


» « 


A 15,000,000 cu. FT. NATURAL GASOLINE 
plant, employing considerable welding in its 
construction, will soon be erected by the 
Continental Oil Co., in the Kemp-Manger- 
Allen oil field, in North Texas. 
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High-Speed Repair Service 
Featured By Denver Job Welder 


By ROBERT LATIMER 


* A high - speed, guaranteed - repair 
service is bringing excellent results for 
the Smith Welding Co., Denver, Colo. 
With construction and _ contracting 
work rising steadily in Colorado, par- 
ticularly in the mountain districts, the 
company has been advertising unusu- 
ally swift repair service, and is back- 
ing up its claim with some good exam- 
ples of work turned out under pressure 
of time. 

The most recent welding accom- 
plishment was the repair of two 2%4- 
yd. dipper sticks, for J. B. Burtrand & 
Co., Denver contractors. Both of the 
power shovels operated by this firm 
were moving rocky earth for a new 
roadbed east of Denver, when both 
dipper sticks snapped off just above 
the dipper. Faced with losing consid- 
erable time and money while the 
shovels were inactive, the dipper sticks 
were loaded on trucks and rushed into 
the Smith welding shop. 

The broken end plates were imme- 
diately heated, and the side plates cut 
out for 18 in. Heavy %-in. reinforc- 
ing straps were welded in, on all four 
sides of the beam, and the original 
plates beveled back in, and rewelded 
over the reinforcements. Because both 
dipper sticks had snapped at the same 
point, it was possible to save a great 
deal of time in handling them simul- 
taneously, and they were back in serv- 
ice in two days. 

Advertising this type of service to 
the Midwest Steel Co. of Denver pro- 
duced results almost immediately. This 
firm operates a battery of heavy steel 
punches, and manufactures all types 
of construction steel girders and 
beams. Recently, the main punch, 
used for punching rivet-holes and 
beam-end connections in girders, over- 
stepped its guard, and broke the punch- 
stage entirely off the base of the ma- 
chine. The Midwest Co. at that time 
was busy getting out an order which 
required the use of this punch every 
minute, and an emergency call was 
sent out to the Smith Welding Co. 
This job was done on the spot. A port- 
able oxy-acetylene outfit was used, 
clamping the stage back into place, and 


brazing it. Much difficuity had been 
anticipated with the jagged line of the 
crack where the punch-stage had come 
away, but careful treatment with the 
torch produced a 100% effective job. 
The punch was back in service after 
10 hrs. of work. 

Not only repairs, but “custom- 
made” accessories are turned out by 
the Smith plant. A good example is 
the equipment built especially for the 
Colorado highway maintenance de- 
partment. Early spring snows, fol- 
lowed by heavier and unsuspected 
storms in the mountain territory 
caught the department flat-footed, and 
forced the closing of roads ordinarily 
open from April to later winter. High- 
way Officials sent out a rush call fora 
114-yd. dragline snow bucket to clear 
the ditches, most of which were ice- 
bound. Smith produced in 3 days an 
efficient snow bucket of %-in. steel 
plate, with a tempered lip cutting edge. 
This bucket is being operated with a 
power shovel and crane boom. No 
bolts are used in the entire shell, all of 
it being welded. Much favorable busi- 
ness has come the way of the Smith 
Co. as a result of the publicity on this 
job. 

“Weld - Remodeling,” although a 
coined term, is a good description of 
the newest service offered by the 
Smith Co. The most outstanding serv- 
ice in this category was performed for 
the Broderick & Gordon Construction 
Co., who were putting through a 
water-main tunnel for Denver, west of 
the city, in the lower Rockies. Two 
hundred and fifty H-beam arches, 
made of 5-in. girders, were ordered 
from an eastern fabricator, and after 
delivery, were found to be one foot 
short, and not wide enough to form 
tunnel supports. The Smith Co. 
tackled this huge order with all the 
facilities they could muster, ‘and 
welded a 12-in. leg on one piece of 
ach arch, and a 10-in. extension on 
the apex. This made the arch 10 in. 
wider and 12 in. longer, enough to 
meet the specifications of the contract. 

To maintain this service, Howard 
Reynolds, the manager, keeps three 
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portable outfits ready for instant se 
ice, and has a crew of 7 regular we 
ers qualified for quick diagnosis ’ 
repair job, and speedy repair. Ady 
tising is done by means of newspay 
contractor’s listings, and teleph 
book classified space. 


» « 


Convenient Welding 
Rod Stand 


*® An all-welded homemade stand { 

keeping various kinds and sizes 

welding rods separated and in their 
proper place in the job shop, is shown 
in the accompanying photograph which 
came to us from a little town in South 
ern California. The base for the stand 
is a flywheel from an old truck, 18 in. 
in diameter. To the base is welded a 
piece of 3-in. pipe which supports the 
sections of pipe making up the rod 
containers. The top of the upright 
supporting piece of pipe is cut out in 
crescent shape into which is fitted and 
welded the first section of the stand 
To this, as were needed and desired, 
other sections of pipe were laid along- 
side, or above, and welded, thus in- 
creasing the size until the stand was 
completed as shown. Pieces of steel 
plate were cut to circular shape and 
welded to the sections of pipe at the 
back ends. This convenient piece of 
shop equipment was made by Ado!ph 
Kasparek, welding shop owner, in 


_ Azusa, Calif. 





Welded stand for keeping welding rods in 
order and conveniently accessible. 











I 
( 
: 
[ 

















Product Developments 

















































M.S.A. Coated Cover Glass 


* Jmmunity to pitting and resistance to heat, 
f clarified vision and ability to outlast 
ordinary glass 10 to 50 times, are a few of 
the advantages claimed for M.S.A. coated 
cover glass, as manufactured by the Mine 
Safety Appliances Co., Braddock, Thomas 
and Meade Sts., Pittsburgh, Pa. 

Widely used in welding and cutting op- 
erations, M.S.A. coated cover glass increases 
working efficiency and provides positive pro- 
tection ag?inst molten sparks fusing to its 
surface, thereby obviating blurred vision, 
eye-strain and resultant inferior work. The 
new product insulates the shaded welding 
lens against heat, and reduces costs by elim- 
inating the need for frequent replacement. 
Copies of a newly published bulletin de- 
scribing the M.S.A. coated cover glass in 
complete detail, are available by writing di- 
rect to the manufacturer. 


lus 


» « 


Portable Oxy-Acetylene 
Cutting Machine 


* The Linde Air Products Co., Unit of 
Union Carbide and Carbon Corp., announces 
the Oxweld (Type CM-15) portable shape- 
cutting machine, the latest addition to its 
line of portable cutting machines. This new 
machine fills a definite place in the range 
of sizes from the smallest portable machine 
to the large stationary machine and does 
not displace any of the other Oxweld cut- 
ting machines now on the market. 

The CM-15 combines many of the desir- 
able features of both portable and stationary 
cutting machines. The machine weighs less 
than 200 lb. complete. All controls of the 
machine are conveniently located adjacent 
to one another. The cutting area—the maxi- 


Accurate cutting of any number of similar 
shapes is possible with the templet tracing 
attachment for the Oxweld CM-15 portable 
shape-cutting machine. 





mum range of blowpipe movement—is 60 in 
lengthwise and 18 in. laterally. Cutting speed 
can be varied from 3% to 28 in. per min., 
and a speedometer indicates movement di- 
rectly in inches per minute. Accurate re- 
sults can be obtained within the operating 
limits of the machine because of its precise 
construction. 

Templet-tracing, hand-tracing, automatic 
circle-cutting, and straight-line cutting are 
all within the scope of operation of this 
machine. Any desired shape withig the 
range of the machine can be automatically 
cut by the use of templets. A straight-line 
cutting guide is used for straight-line cut- 
ting in any direction. Circles from 2 in. to 
18 in. in diameter are cut by the use of the 
circle-cutting attachment. Hand-tracing is 
accomplished by guiding the tracing wheel 
over a blueprint or drawing. Bevel-cutting 
up to an angle of 45 deg. can be done in 
either direction by merely shifting the angle 
of the blowpipe. In addition, a supplementary 
blowpipe bar, which is furnished with the 
machine, permits the use of two blowpipes 
for simultaneous cutting of similar shapes 


» « 


Thermoid Double Weld Hose 


*® One of the more recent products perfected 
by Thermoid Rubber Division of Thermoid 
Co., Trenton, N. J., is Thermoid Double 
Weld hose. This hose overcomes the handi- 
caps of hose lines that tangle and twist and 
generally slow up production. 

It contains two equal lengths of specially 
constructed hose, one with a red cover and 
one with a green cover, bonded together to 
form a single unit. For attaching to sepa- 
rated fittings, Double Weld hose 
split into separate hoses for any required 
distance. Splitting beyond the desired point 
special clip supplied by 


may be 


is prevented by a 
Thermoid. 

Double Weld hose is designed for welding 
and cutting equipment. It is just as flexibl 
as ordinary hose, and is carefully built. 


» « 


Tungsten Molybdenum Electrode 
for Welding of Tool Steel 


*® The Harnischfeger Corp., of Milwaukee, 
Wis., has introduced a new Smootharc weld- 
ing electrode—Smootharc “Hartung.” With 
a base metal of high quality tungsten mo- 
lybdenum wire, this electrode is used for 
making tool steel cutting edges on medium 
carbon steel, or for rebuilding worn tools 
and dies. The analysis of its deposited metal 
is equal in composition and physical proper- 
ties to the highest grade of high-speed tool 
steels on the market. But it has extreme air 
hardening properties which, without treat- 
ment, possess hardness values in excess of 
60 Rockwell “C.” 

Although it is not intended as a substitute 
for the cemented carbide tool insert, tool 
points of high hardness can be built up on 
medium carbon steel bars prepared in the 
same those used to 


manner as support 


tungsten carbide tips. Its use is also recom- 
mended where excessive wear and high ini- 
tial hardness are required. In welding pro- 
cedure it is used with the work negative and 
the electrode positive and is available in 
sizes from 3/32 in. up to 4% in. in diameter 
for use with currents ranging from 30 to 256 
amp. Further information on this new elec- 
trode may be obtained by writing to Har- 
nischfeger Corp., 4400 West National Ave., 
Milwaukee, Wis. 
» « 


New Atomic Hydrogen 

Welding Equipment 

* A atomic - hydrogen arc-welding 
equipment, especially suitable for the weld- 
ing of special alloys and thin sections has 


new 





Atomic hydrogen welder combines in 
one unit all of the electric devices used 
with the process. 


been announced by General Electric. The 
equipment is particularly useful where a 
fusion weld is required; it produces a uni- 
formly strong weld, free from porosity, and 
smooth in appearance. Some common spe- 
cific applications are: the building up of 
broken or worn sections of molds, tools and 
dies; the addition of a different metal for 
hard surfacing and other special require- 
ments ; and the welding of light-gauge stain- 
less steel. 

In atomic-hydrogen arc welding, an a-c. 
arc is maintained between two adjustable 
tungsten electrodes, and at the same time 
hydrogen gas is fed to the arc and around 
the electrodes. The hydrogen molecules, 
subjected to the intense heat of the arc, are 
broken up into atoms. The majority of these 
atoms, recombining outside the arc zone, in 
contact with the work, liberate an intense 
heat suitable for welding. 
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Ylew Product Developments 


The new G-E combines into 
a compact, portable unit, all the electric 
Convenient 
terminals and pipe fittings allow ready con- 
nection to the electrode holder, to the power 
supply, and to the hydrogen source. A con- 
venient, easily-operated handwheel on top 
of the set controls a continuously variable 
reactor which gives stepless current adjust- 
one of an infinite number of 
settings, thus permitting use of the correct 
current for every job. An ammeter clearly 
indicates the amount of current that is 
being used. 

The drip-proof protects the 
equipment and the operator. Ventilation is 
provided by louvres at the ends. Lifting 
facilitate transportation by crane. 
Roller-bearing wheels can be added to make 
the unit even more easily portable. For 
hand welding, the familiar rod-type elec- 
trode holder with suitable power and hy- 
drogen connections is furnished, together 
with a supply of tungsten electrodes of the 
correct size. 

For automatic welding, equipment with 
either a single- or multiple-arc head can be 
supplied, together with the necessary con- 
trol, means for holding the work, and trav- 
eling mechanism. The same power-control 
unit as that employed for hand welding is 
applicable to automatic installations. All 
that is necessary is to supply additional 
control for the automatic head. A _ wire- 
feeding device is furnished where needed. 


equipment 


devices used with the process. 


ment to any 


enclosure 


eyes 


» « 


New Compound Facilitates 
Cleaning After Welding 


*® A new compound, which is said to reduce 
cleaning time after welding by 20 to 60%, 
is announced by The Lincoln Electric Co., 


Cleveland, Ohio. This new compound, known 
as “Spatter Film,” has been developed by 
Lincoln engineers to increase the economy of 
electric welding as a process of manufacture 
and fabrication. By reducing the tendency 
of spatter to adhere tightly, “Spatter Film” 
makes fabrication by arc welding still more 





Note difference in weld spatter on two 

samples—Weld made without “Spatter 

Film” at left—Weld made with “Spatter 
Film” at the right. 








economical. The savings resulting from use 
of the compound will be particularly appar- 
ent in work where painting and finishing are 
essential. 

“Spatter Film” is soluble in water. It is 
non-inflammable and contains no free alkali 
to injure the hands nor to harm paint. It is 
easy to apply by means of an ordinary paint 
brush. Only sufficient of the film need be 
applied to cover the work adjacent to the 
seam or joint. A gallon of “Spatter Film” 
will cover appropriately 50,000 sq. in. of sur- 
face. It can be removed readily for paint- 
ing by wiping with a clean cloth, if still wet, 
or by washing it off with water if dry. 

“Spatter Film” is sold in quart, gallon and 
5-gallon cans, or 55-gallon drums. 


» « 


Two-Speed Electric Sander 

* A versatile two-speed sanding unit, adapt- 
able to use with both 7 in. and 9 in. abrasive 
discs, has recently been announced by the 





Two-speed sanding unit utilizes discs 
economically. 


Van Dorn Electric Tool Co., Towson, Md. 
Developed to eliminate the necessity of pur- 
chasing two tools of different speeds in 
order to use 7 in. and 9 in. discs, this tool 
fills a definite need in general sanding opera- 
tions. As most of the wear on a sanding disc 
occurs toward the outer edge, it is possible, 
with this new machine, to get the maximum 
wear from a 9 in. disc and, by trimming off 
the worn outer surface, obtain a 7 in. disc 
that is practically unused. A disc cutter is 
furnished with each tool. 

The speed adjustment is made by means 
of a simple gear shift in the gear housing, 
which alternately engages two different sets 
of double gears. Armature and intermediate 
gears are spiral and the spindle gear is 
spiral-bevel. The unit is equipped with a 
patented gear locking pin to facilitate inter- 
change of flexible pads and the gear-shifting 
adjustment. Two moulded pads (7 in. and 
9 in.), together with three 9 in. abrasive 
discs are supplied with each tool. The no- 
load speed for the 7 in. discs is 4,200 r.p.m.: 
for 9 in. discs, 2,700 r.p.m. A_ universal 
motor, operating on a-c, or d-c., is standard 
equipment. 

» « 


200-Amp. “Special” Arc Welder 
Has Wider Operating Range 


* The new P&H-Hansen 200-amp. “Spe- 
cial” engine-driven arc welder has been built 
in answer to the demand for an engine- 
driven welder with a somewhat wider op- 
erating range than the average 150-amp. 
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P. & H. Hansen 200-amp. engine driven 
arc welder. 





unit. It is stated that the new unit is mu 
lower in price than the standard 200-an 
unit. A 200-amp., 30-volt, 6-kw. genera 
with an intermittent welding range of 35 
amp. to 225 amp. is connected by a flexi 
coupling to a 24 hp. 4-cylinder, water-co 
Continental gasoline engine. 
equipped for hand-starting and with ma 
neto ignition system. Its full tank capa 

is 13 gallons. 

The entire unit is mounted on a form 
steel base and equipped with a fully enclos- 
ing sheet metal canopy having removabk 
sides for easy access to all parts. Althoug 
in its standard form the “Special” is a sta- 
tionary type machine, it can be supplied wit 
the standard P&H two-wheel pneumatic-tir 
running gear as now used on the P&H 150 
amp. portable, engine-driven welder 
“Special” is built to handle electrodes up + 
7/32 in.in diameter under continuous manu 
operation. Equipped with a Continental « 
gine, of the type used on agricultural equi 
ment, it is an easily serviced machine. Fur 
ther information about this new machine n 
be obtained by writing to Harnischfeger 
Corp., 4400 West National Ave., Milwaul 
Wis. 


The engine is 


» « 


Vertical Type Spot Welders 
for Precision Work 


*® The demand in recent years for precis 
spot welding in which the fulcrum type s 
welder cannot satisfactorily answer the pur 
pose, has led to the development of a « 
plete line of vertical type welding machi 
by the Eisler Engineering Co., 740 So. 131 
St., Newark, N. J. Extreme accurai 
the spot welding of parts used in the mai 
facture of typewriters, adding machi! 
clocks, check writers, safety razors, pré 
sion toys, etc., is assured by the plu 
action of the upper electrode of the vert 
machine, and welds of uniform strength | 
sult. Where more accurate results aré 
sired, these machines are supplied with t 
ers and contactors. 

Ranging in size from 1 to 35 kva., tl 
machines are supplied in foot, air, or pow 
operated models, depending on the class 
service for which they are intended. Eit 
bench or pedestal models are available. 
illustration shows two vertical type wel 
in the smaller size. No. 205-VN is a 5-1 
model, and No. 210-VN is a 10-kva 














New Product Developments 


ese machines are especially adaptable 
ere studs and lugs are to be accurately 
lded to sheet metal without the drilling of 
les. 

A typical application of the Nos, 205-VN 

d 210-VN spot welders is their use in 
welding electrodes to spark-plug shells. It is 
essential that the welding operation be pre- 


Two Eisler vertical plunger type spot 
welding machines. 


cisely performed. A suitable fixture together 
with the vertical action of the upper elec- 
trode of the welder accomplishes the desired 
result. 

A standard single-phase welding trans- 
former provides the welding current. Six 
points of heat regulation are obtainable with 
the dial control mounted on the side of the 
case, 


» « 


New Thomson G Series 
Power-Driven Spot Welder 


* Some spot welders are essentially foot- 
operated machines with motor drives added, 
but the new Thomson G Series welder is de- 
signed specifically for power drive. All 
parts have the necessary bulk and strength 
to stand up under constant operation in pro- 
duction shops working in sheet metals or 
stampings. 

The G Series welder is available in three 
standard throat depths and four transformer 
capacities and has a speed range wide 
enough to adapt it to the space of any pro- 
duction line. The choice of throat depths 
is 12, 18 or 24 in. and the transformer ca- 
pacities are 20, 30, 40 or 60 kva. In each 
size, the transformer is water cooled to op- 
erate continuously at full load without over- 
heating. 

The frame is made up of a heavy fabri- 
cated steel base with a cast-iron head bolted 
to it in such a way that welding pressures 
do not strain the head bolts. Both arms are 
hard rolled copper, 2% in. in diameter. The 

wer arm has a normal drop of 5% in. or 














Thomson G Series Spot Welder. 


1434 in. by reversing the arm holder and it 
can be swung 30 deg. to either side of the 
center line. 

Pressure is supplied by a cam driven by 
a worm reduction unit and acting on the 
rocker arm into which the upper welding 
arm is clamped. A hardened nut which 
bears against an anti-friction thrust bear- 
ing provides means for regulating the pres- 
sure from approximately 200 lbs. minimum 
to 800 lbs. maximum. Heat regulation is 
obtained with a five-point regulator. 

Control of current dwell is provided by 
a magnetic contactor, limit switch and an 
adjustable fan-type cam which operates in 
conjunction with the pressure cam. The 
drive mechanism is mounted on the head 
casting and consists of a worm reduction 
unit and clutch, driven by a % hp., 1200 
rpm. motor through a pair of three-step vee 
groove pulleys. The speeds obtainable with 
the various pulley arrangements are 42, 53, 
66, 81, 101 or 127 spots per minute. The 
overall height of the G Series welder is 
53 in., the width 22 in., and the length from 
50 in. to 62 in., depending upon the throat 
depth. 

» « 


Duro Junior Holder 
Weighs Only Nine Ounces 


® Weighing only nine ounces, the new Duro 
Junior holder for metallic arc welding is 
designed for light precision work and can 
handle currents up to 200 amp. It is ruggedly 
constructed and includes the important fea- 
tures which are standard on the larger sizes 
of Duro holders. All parts are easily renew- 





Duro Junior holder weighs but 9 oz. 


able. The Duro holder may be supplied with 
soldered or solderless type connection. 

The plain Duro Junior holder has an 
insulated handle’ and trigger lever. The 
completely insulated Duro Junior holder is 
entirely protected from accidental arcing. 
The jaws and entire trigger are insulated 
with a special heat-resisting material in the 
form of shields. For prices and further in- 
formation write to Churchward Engineering 
Co., Inc., 33 Sperry St., New Haven, Conn. 


» « 


New Multi-Flame Tips 
for Lindewelding Pipe Lines 


* The Linde Air Products Co., Unit of 
Union Carbide and Carbon Corp., announces 
two new multi-flame welding tips for pipe- 
line construction by the Lindeweld process. 
The introduction of these two new multi- 
flame welding tips has resulted in increased 
speeds of 25 per cent or more and a cor- 
responding reduction in gas consumption. 





Fig. 1—(Left) 4-flame tip for position welds. 
Fig. 2—(Right) 6-flame tip for rolling welds. 


The four-flame tip (Fig. 1) has been de- 
signed for position welds while the six-flame 
tip (Fig. 2) is intended primarily for rolling 
welds. The four-flame tip provides, in addi- 
tion to the main welding flame, two flames 
for preheating the vee and a fourth flame for 
preheating the welding rod. The six-flame 
tip is similar to the four-flame tip in design, 
with the exception that it has two additional 
vee preheat flames, so that four flames pre- 
heat the walls of the pipe, a fifth flame pre- 
heats the welding rod, and a sixth flame does 
the actual welding. 


» « 


CONSOLIDATED STEEL Corp., Los Angeles, 
was recently awarded a welding contract 
for the fabrication of 43 ring-seal gates each 
102 in. in diameter. Forty of these ring-seal 
gates are for use at the Grand Coulee Dam, 
in Washington, and three are for power 
penstocks at the Seminole Dam, in Wyom- 
ing. These contracts represent an expendi- 
ture of approximately $1,089,000. 
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Ylows of the Industry 














MetAL Exposition IN Detrotr' 
ForECASTS UpSWING IN INDUSTRIAI 
ACTIVITY 


NATIONAI 


Still another indication of industry's opti- 
mism for Fall business came with the recent 
announcement that the 20th annual National 
Metal Exposition to be held in Detroit, 
Mich., October 17-21, will outstrip last year’s 
record-breaking show both in size and scope. 
“More than 230 exhibitors, ranging from 
the steel and non-ferrous metal manufactur- 
ers to makers of furnaces, welding equipment 
and lock washers, have already arranged to 
show to industrial buyers in Detroit,” said 
W. H. Eisenman, managing director of the 
Exposition. 

“The country’s heaviest industry, steel, is 
looking forward to a further upswing this 
Fall, judged by its plans for the Exposition,” 
Mr. Eisenman continued. “Many steel man- 
ufacturers will exhibit for the first time, 
and practically all of the previous steel ex- 
hibitors will be in again. This same optimism 
is apparent in the size and scope of exhibits 
planned by alloy casting and furnace manu- 
facturers and by other related industries.” 

This Exposition, one of the oldest indus- 
trial shows in the country, is staged annually 
in conjunction with the National Metal Con- 
gress. The event, attracting an audience of 
some 20,000 men, is sponsored by the Ameri- 
can Society for Metals in cooperation with 
the American Welding Society, the Ameri- 
can Institute of Mining and Metallurgical 
Engineers, and the Wire Association. Of 
unusual interest this year will be the visit of 
some 200 members of the Iron and Steel 
Institute and the Institute of Metals of Great 
Britain 

Chree of these national societies have their 
annual conventions during the week of the 
Congress and Exposition, and more than a 
hundred engineering papers and discussions 
are delivered by authorities on every impor- 
tant metal development 








Personals. | 


M. B. GATHMAN, director of the central de- 
velopment and experimental department of 
Fisher Body Co., and J. B. Tesstn, of the 
P. R. Mallory Co., representing the auto- 
motive industry, attended a meeting of the 
Resistance Welding Committee of the Engi- 
neering Foundation Welding Research Com- 
mittee held at Atlantic City, N. J., June 28- 
30. At this meeting they outlined a com- 
plete program for carrying on research in 
resistance welding from now until October. 
In October another meeting will be held in 
Detroit at the time of the annual meeting of 
the American Welding Society. 








» « 
WALTER WILLIAMSON, manager of appa- 
ratus and supply sales, has been elected vice- 
president of the WestINGHOoUsSE ELEcrrRIC 


Suppty Co. Mr. Williamson will carry the 
responsibility for the development of the 
company’s apparatus and supply business, 
both as to operations, through the company’s 
72 branch houses in the field and relation- 
ships with suppliers. 


» « 


Wittram C. Srtmpson has been appointed 
manager of sales for the newly-opened sales 
office of the Lukens Steel Co. in the Gulf 
Building, Pittsburgh, Pa. Mr. Simpson was 
born in Columbia, N. J., and after graduating 
from Belvidere, N. J., high school, attended 





William C. Simpson 


Blair Academy and Lehigh University. He 
graduated from Lehigh in 1932, with the 
degree of bachelor of science in metallurgi- 
cal engineering. 

Early in 1933, Mr. Simpson joined Beth- 
lehem Steel Co. at Sparrows Point, Md., 
leaving to join the Lukens organization in 
January, 1934. He served at Lukens as re- 
search engineer in the metallurgical depart- 
ment, research metallurgist in the research 
department, and since September, 1936, in 
sales and sales development until his re- 
cent appointment as manager of sales of the 
Pittsburgh office. 

» « 


James Suttie has been appointed general 
manager of the industrial division of Ameri- 
can Steel Foundries effective August 1. Mr. 
Suttie will be in charge of sales and pro- 
duction. 

» « 


E. W. P. SmirH, consulting engineer, Lin- 
coln Electric Co., Cleveland, Ohio, will con- 
duct a series of welding lectures and dem- 
onstrations for the benefit of welding users 
in the Michigan City, Ind and LaPorte, 
Ind., area, during the week commencing 
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Mr. Smith will be a 
for technical consultation during 
daily demonstrations and will conduct 
tures each evening during the 
lectures will be supplemented with lant 
slides. 


September 12th. 
able 


week 


During the week commencing Septen 
19th, Mr. Smith will conduct a similar ser 
of welding lectures and demonstrations 
East Chicago, Ind. For further informat 
regarding these meetings in Michigan ( , 
and East Chicago, the reader should get 
touch with G. E. Tenney, manager, Lin 
Electric Co., 1455 West 37th St., Chica 


» « 


Union Drawn STEEL Division of Repu 
Steel Corp., Cleveland, Ohio, announces t ( 
executive changes at its Massillon, O} 

plant. THomas WeElIskopr, formerly ass 

ant superintendent, is appointed superinte: 

and Frank A. GARVEY 
superintendent. 


A.W.S.Activitins | 


Detroit. Section, A.W.S. — At the J] 
meeting the following officers were ele 


is named assistant Pi 














to serve for Detroit Chapter: Don Cort Sel 
The Detroit Edison Co., chairman; H. P 
Doup, General Electric Co., vice chairn 
E. J. Rousseau, Commerce Pattern, F‘ 
dry & Machine Co., secretary-treasurer 

Detroit section has made real prog 
during the past year under the leaders Sey 
of VAUGHAN Ret. Membership has be 


doubled over that of the previous year. A 

cording to J. B. Tessrn, plans are alrea 

under way to make the coming 

biggest in the history of the Society Sey 
The Automotive Advisory Council of 

American Welding Society, of which (¢ 

EKSERGIAN, chief engineer of Budd M 

Co., is chairman, is taking an active intet 

in the plans for the convention to be 

here in October. Oc 

» « 


year 


New York SeEctTIon INSPECTION T! 
An interesting inspection trip has 
planned for members of the New York s Oc 
tion, A.W.S., for the latter part of August 
A new all-welded building 
tons of structural steel, will be inspect 
The date of trip and details may be obtain: 
from CHARLES KANDEL, Craftsweld Equip 


containing 500 


ment Co., Long Island City, who is in char Ox 
of arrangements : 

Officers of the New York section, A.W 
for the 1938-1939 term are as follows: 

Chairman: J. L. Wirson, American B 
reau of Shipping. 

Ist Vice-Chairman: CHARLES KAN! 
Craftsweld Equipment Co. 

2nd Vice-Chairman: J. T. PHILLI 
Foster-Wheeler Corp. 

Secretary-Treasurer: G. V. SLoTTM Oc 
Air Reduction Sales Co. 

» « 

Cuicaco Section, A.W.S.—At its last me 
ing of the 1937-38 season, held May 2 Ne 


the Section elected the following officers 
directors to serve for the 1938-39 
Chairman—R. E. McFarLtanp 


seas 





V ce-Chairman—E. A. naan 

Sccretary-Treasurer—M. S. HENpDRICKS 
DIRECTORS FOR THREE YEARS: 

C. J. ENLIND, The Globe Co. 























Nineteenth annual meeting at the Stevens 
Hotel, Chicago, IIl. 
November 28-30, 1938 


American Institute of Electrical Engi- 

















a two-story brick building, 30 ft. x 50 ft. 
Some remodeling has been done and new 
equipment added. The company is now 
equipped to do all kinds of commercial and 











s U ro CARLSON, Crane Co. 3 neers, 33 W. 39th St., New York City. industrial welding. 
| an p Pearson, Westinghouse Elec. & Southern District meeting at Miami, Fla. ll 
\ oO. . ; 
r ‘- ]. Lee, Compressed Industrial Gases, December 5-9, 1938 FIFTEEN Y} ARS O_p—August of this year 
Inc American Society of Mechanical Engi- marks the htteenth business year tor the 
Director to Represent Chicago Section at neers, 29 W. 39th St., New York City. Sellstrom Mig. Co., Chicago, which during 
n Annual Meetings : Annual meeting in New York City. this period has become widely known for its 
ty C. J. McGrecor, American Steel & Wire December 5-10, 1938 industrial eye-protectors. G. E. SELLSTROM, 
in Co National Exposition of Power and Me- — ond prensa a ee 
In The following directors continue in office chanical Eneineevias wil be held ap | * steady progress through an unfavor- 
), til the expiration of their present terms: Cent Conten) Pulses Mew Tock Chr. able economic period, to the fact that great 
Terms EXPIRE IN ONE YEAR: , . care has been exercised in details that re- 
|. Krnsocx, Standard Oil Co. of Indiana. duce weight of equipment and make it easy 
3 Leste McPuee, Whiting Corp. to fit the eyes and head with comfortable 
vo G. E. Tenney, Lincoln Electric Co. Jrade VYlows apparatus tae 
10 D. C. Wricut, Sears, Roebuck & Co. 
t- TERMS EXPIRE IN TWO YEARS: STeEL Founpers’ Society oF AMERICA, 
. Frank H. Carpenter, Federal Pipe & SALES BILLED By GENERAL Evecrric Co. dur- — Cjeyeland, Ohio, announces that on or about 
nt Supply Co. ing the first six months of 1938 amounted to. Oioher 1. 1938 C. W. Briccs, physical 
J. Eates, Steel Sales Corp. $130,910,638, compared with $171,076,645 metallurgist Naval Research Laboratory 
Ropert MA.coLm, Chicago Eye Shield Co. during the corresponding period of 1937, a Washineton. D. C., will join the Satie 
O. L. How.tanp, Hollup Corp. decrease of 23%. Profit available for divi- og jn the capacity of technical engineer. 
dends for the first. six months this year Wr. Briggs is a graduate of Standford Uni- 
P cee <p $13,176,956, compared with versity. Since taking his degree in metal- 
UtWre 4 for the first six months last year, lurgy he has devoted most of his time to 
_ a decrease of 50% research work for the U. S. Navy, being at 
ly » « present the directing head of the steel cast- 
ed De ; , , ing research department. 
‘ September 19-22, 1938 JoHNSON WELDING Co. has been formed in 
Y, : a m = 7 . x . es - » « 
p Track Supply Association, 57 East Van Detroit, Mich., to do all kinds of industrial 
" Buren St., Chicago. Exhibits held in welding. ELMER J. JoHNson, an experienced Tue Lone Beach WeEtpers Suppty Co., 
.. conjuction with annual meeting of Road- ™an in the welding business, is head of the of 1282 West Anaheim St., Long Beach, 
master’s and Maintenance of Way Asso- company. Shop and office is at 4523 Town- Calif., is enlarging its space to afford needed 
a ciation, Stevens Hotel, Chicago. send Ave. idditional room for the welding accessories 
ip September 27-28, 1938 ah a pa ve besprnig nag ene ng 
- Master Boiler Maker's Association will SmirH-Hampurc-Scorr WELDING Co. has ecscuienat Waad Pie toes son ssid thie 
‘i hold its annual meeting at Hotel Sher- been reorganized as the Prerce-Way WELD- Scis Maree A. Seetile eropeietor 
dy man, Chicago. ING Co. The officers of the new company pica Bats Ses, ; 
he September 27-30, 1938 are: PauL Rivas, president ; Rosse MiIL- . » « 
a ee ae ae ey LE R, vice president, _and Mauro GARCIA, PAWTUCKET? Mre. Co., Pawtucket, R. I, 
hese cate Distshurgh Pa. sec retary-treasurer. lhe new company has announces that in addition to its regular line 
Empire Building, ittsburgn, z - taken over the plant of the former company of steel and brass bolts and nuts it now car- 
ig Annual convention and Iron and Steel Ex- at 4834 John R. St., Detroit, Mich. This is _ ries in stock a full line of standard sizes of 
ast position in the Cleveland, Public Audi- : 
ld torium, Cleveland, Ohio. 
October 5-7, 1938 ple 
American Society of Mechanical Engi- pond 
neers, 29 W. 39th St., New York City. gy 
en Fall meeting at Providence, R. I. 3 * 
C= October 10-14, 1938 
st. American Institute of Steel Construction, 
Ww) Inc., 200 Madison Ave., New York City. 
ed Annual meeting at French Lick Springs, 
ed Ind. 
ip- 
we October 17-21, 1938 c 
National Metals Congress and Exposition, ut an = give® 
4 held in conjunction with American 5c gn gre gucdrgsries exe 1c 
Welding Society, American Society for Rye ey aS: oa cK of ®pullet ot® RY ith hg — 
u- Metals, American Society of Mechan- » {ot aor 498 TO cti0™ Fy ite fO ¢ot®? ‘ er {nee ¥ 
ical Engineers, American Institute of wee cttC "tot pe ent" € aot O- we "Sate nfo wo. 
EL. Mining and Metallurgical Engineers, “ae tye are? Benen PIT Sree, miceaeed exile 
and The Wire Association. American qnme pose M proeCoated Fw cegneny “ne 
PS, Welding Society headuartgers will be at exso™ ose ha Lares ee 3 co BOEaiole* 
the Book-Cadillac Hotel, Detroit, Mich. PAs, yr Meoetet, cots tea ! at, 
* October 24-27, 1938 erie ty 4g BM AS Mi stecl olds city 
American Mining Congress (Western een PS a? py p® qo sort es © 
Division)—Fifth Annual Metal Mining port pro’ 206 WRX. arse 3g” ¥ pasado? AP 
Convention and Exposition at the Am- - cost s Teo: n° {nc ime «kos ¥ 
et- bassador Hotel, Los Angeles, Calif. opr, coet® 9 gel 
th, CoPPs om , we 
ad November 14-18, 1938 on on 
American Petroleum Institute, 50 W. 50th t- cs 


St., New York City. 
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Herculoy bolts and nuts and has issued a 
price list covering these items. Many special 
items are also quickly available. Herculoy 
is a silicon-copper alloy manufactured by 
Revere Copper and Brass, Inc., 230 Park 
Ave., New York, N. Y. 

Pawtucket Mfg. Co. will send an illus- 
trated bulletin explaining the characteristics 
of Herculoy along with a price sheet upon 
request. 

» « 


Dravo-Doy.e Co., Pittsburgh, Pa., will rep- 
resent THe McKay Co., Pittsburgh, as dis- 
tributor for the complete McKay line of 
arc-welding electrodes. The Dravo-Doyle 
territory will cover the “Tri-State” 
including Western Pennsylvania, 
Ohio and all of West Virginia. 


Construction 


THe Nationa Etectric Wetpinc Corp. of 
Huntington Park, Calif., recently began work 
on their contract for welding the steel frame 
of the new Southern California Telephone 
Co. building in Glendale. The structure will 
be four stories high with an estimated total 
of 3,000 ft. of welding. Reference to the 
designing of this building was made in the 
paper of PAu Jerrers, consulting engineer, 
presented at the recent Western Regional 
Conference, in Los Angeles. The Rospertson 
Co., of Los Angeles, is general contractor in 
charge of this job. 


area, 
Eastern 




















» « 
Tue ATLANTIC REFINING Co. will increase 
the storage capacity of its water terminals 
at Newark, N. J., New Haven, Conn., and 
Kettle Point (Providence), R. 1. Docking 
facilities at Newark will also be enlarged. 
Two new all-welded steel storage tanks with 
a capacity of 1,120,000 gallons each will be 


erected at Newark. One new tank with a 
capacity of 750,000 gallons will be erected 
at New Haven, and one new tank with a 
capacity of 725,000 gallons at Kettle Point. 
Construction at all three terminals was 
started early in June. The contract for the 
tanks has been awarded to Chicago Bridge 
and Iron Co. Total cost of increased stor- 
age and docking facilities will be in the 
neighborhood of $270,000. 
» « 
Roginson WELDING Suppty Co. and BAILey 


STEEL SHIPBUILDING Co., both of Detroit, 
Mich., are engaged in the construction of 
three cabin cruisers. All of the welding 


equipment has been furnished by the Robin- 
son Co. The cruisers are of all-welded con- 
struction throughout. Each is about 36 ft. 
long, and completely equipped will cost over 
$8,000 each. Mr. Robinson states that this 
is expected to be the start of all-welded 
pleasure craft construction and will replace 
the wooden construction used in the past. 


» « 


THE SOUTHERN Pipe Line Co., of Corpus 
Christi, Texas, will soon begin work on a 
10-mile welded 65¢-in. oil line to extend 
from the Turkey Creek oil field to Corpus 
Christi. 

» « 


WELDED PIPE LINES under construction in 
the Texas oil fields at the present time: A 
35-mile gas line from Crane to Judkins, by 
the Phillips Petroleum Co.; a 12-mile oil 
line from the Rotan field to Hawley Station, 
by the Fisher County Pipe Line Co.; and 
reconditioning a 91-mile section of 8-in. line 
of the Magnolia Pipe Line Co., which was 
laid in 1911 from Electra to Beaumont via 
Corsicana. Reconditioning of this line will 
consist of cutting out the old threaded joints 
and welding the new line completely. 
» « 


THe SAN JoaQguiIn VALLEY Licut & Power 
Corr., of Fresno, Calif., has started con- 





The Improved “Round File” Gas Lighter 











The ‘‘Round 
File” construction 
provides a very large 
file area — approxi- 
mately one square inch. 
This assures longer life 
for the lighter. The file 
is of superior quality and 
can be easily replaced. 


Many superior design and 
construction features combine 

to make the Improved ‘Round 
File” the most economical and 
efficient lighter on the market. Get 
acquainted with Improved ‘‘Round 
File” and its many advantages. 


Circular and prices on request. 


SAFETY GAS CHTER C0. 


Large File 
Area 
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struction on a 14-mile welded natur 
line from Merced to Atwater, Calif 
Co. has been awarded the contract 
project. 

» « 


Tue Texas Pipe Line Co. is planni: 
struction of a 250-mile welded oil pip 
extend from the Lake Barre and 
Island fields in Louisiana, to its refi 
Port Arthur. Cost of the 
at $2,500,000. 


is est 


line 
» « 


THE CONTINENTAL Ort Co. annou 
welding program for the near futur: 
clude an 80-mile welded gathering pj 
together with the construction of thre 
ing-head gasoline plants. This 
be in Wichita County, Texas, and 
under way in the near future. Cont 
will also lay a 245-mile 6-in. welded 

in the near future from the Lance Cr 
oil field, of Wyoming, to Denver, Colo 
latter project will cost about $2,000,001 


work 


» « 


THE OKLAHOMA Pipe LINE Co., of 
Okla., has approved plans for the layi 
21-mile welded 8-in. oil pipeline to 
from Springer, Okla., to Sulphur. B 
stations also employing a great am: 
welding will be installed, bringing t! 
of the project to near $150,000. 

» « 
CoNnSOLIDATED Gotp MINES Co., |] 
make extensive use of welding in tl 
struction of its new ore mill at Das Ca 
Ariz. 

» « 


THE MEXIcANn Eacte Or Co., of Tat 
Mexico, plans the early constructior 
20-mile welded crude oil transportati 
to extend from the Tampico oil 
Pazarica. The cost of the project will 
gate about 4,000,000 pesos, or approxir 
$1,120,000. 

» « 


THE CONTINENTAL Ort Co. has start 
work on a 35-mile welded 6-in. oil line 
extend from Cilleplatt to Tepetate, in | 
geline Parish, Southern Louisiana 


Forwign Nows | 


LarGEST WELDED Everpur ALLoy T 
A large all-welded tank, claimed to ! 
largest yet constructed from copper-ma 
nese-silicon alloy, or “Everdur,” wa 
cently completed by the firm of Alexander 
McAra, Dundee, Scotland, for a large 
laundry. 

This tank, of 1,500 gal. capacity, wa 
signed for hot water storage and one 
requirements was stated to be “a hot 
supply which can be guaranteed fret 
rust and corrosion products.” Everdur 
was chosen because it combines the 
sion resistance of copper with the str 
of steel. 

Four hot-rolled sheets of the alloy, 
by 4 ft. (9 gauge) and two circles 
same material, 5 ft. 7 in. in 
gauge), were used in the construction 
tank, which is 12 ft. long and 5 ft. in 
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eter. It was tested under a pressure of 45 
psi. [he material was used in lighter gauges 
than could have been specified for steel, no 
allowances having to be made for reduction 

f thickness due to corrosion in service. 

The vessel was oxy-acetylene welded 
throughout, using 28 lb. of Everdur (6 
gauge) welding rod. A feature of this alloy 
js its ease of welding by any of the stand- 
ard methods. Strengths of the welds were 
fully confirmed by tests on two sample welds. 
These specimens, made from plates similar 
to those used in the construction of the tank 
and finished by cold hammering in the same 
way as the seams, showed tensile strengths 
f 26 and 26.1 tons per square inch, and 
elongation in 2 inches of 37 and 36% respec- 
tively. The fracture in each case occurred 
in the parent metal and not in the weld, indi- 
cating that the strength of the joint was fully 
equal to that of the parent metal. 

» « 

WELDING STEEL AND CAst [RON 
While both steel and cast iron are ferrous 
metals, the difference in carbon content be- 
tween them has in the past made it difficult 
to weld them together with adequate 
strength and density in the weld. A welding 
process that would overcome these difficul- 
ties would possess the great advantage of 
combining the strength of steel with the 
rigidity of cast iron. Moreover, if an outer 
shell, such as the water jacket of cylinders, 
can be made of steel instead of cast iron, the 
main casting is simplified and cheaper to pro- 
duce. There is also a saving in weight. 

Recognizing the need, a London welding 
oncern (Barimar, Ltd.) has devised and is 
now operating a new process for welding 
together steel and cast iron, the work being 
done by means of a special steel rod which, 
it is claimed, assures thorough amalgama- 
tion of the two metals. 








Currant Reviews| 


BIBLIOGRAPHY ON INDUSTRIAL RADIOGRAPHY 

-Herbert R. Isenburger of St. John X-Ray 
Service, Inc., 30 Thomson Ave., Long Island 
City, N. Y., has completed his bibliography 
on Industrial Radiography which is a supple- 
ment to his book on the same subject, pub- 
lished in 1934 by John Wiley & Sons, Inc., 
New York City. 

The new bibliography comprises 776 ref- 
erences on 52 pages. It may be obtained 
from American Documentation Institute, 
2101 Constitution Ave., Washington, D. C., 
ordering Doc. 1139, remitting 72 cents for 
copy in microfilm (35 mm. standard safety 
photographic film, for use in reading ma- 
chines). If preferred, an original transcript 
can be had in 8% by 11 in. black and white 
prints for $3.32. 








» « 
‘A Story oF Fairn THat Lep to Fortune” 
~This is the title of an interesting twenty- 
page booklet reviewing the successful career 
ot R. G. (Bob) LeTourneau, manufacturer 
velded earth moving equipment. This 
hographical sketch traces Bob LeTour- 
neau's career from the age of fourteen when 
he quit eighth grade to get a job in a foundry, 


t 
y 


up to the period of his present successful 
business, which passed the five million dollar 
mark in 1937. 

Quoting from the booklet: “With Bob 
LeTourneau, welding is a thinking tool as 
well as a manufacturing and construction 
tool. It simplifies invention. It gives him 
engineering freedom to devise new and valu- 
able design ideas that vastly improve exist- 
ing practices. It enables him to find the an- 
swers to problems that stump too many men 
in his position and with his responsibilities. 
With him, welding is an irresistible faith 
responsible for his progress and profit.” 

We learn further in this interesting review 
of the R. G. LeTourneau Co., Peoria, IIl., 


that Bob LeTourneau never encountered a 
problem that he could not solve by welding. 
“Many designers are handicapped,” says Mr. 
LeTourneau, “because they have always 
thought in terms of castings. When they 
redesign to get the greater strength and uni- 
formity of rolled steel, they try to convert 
the old casting into a welded design. The 
most effective approach is to forget all about 
former methods. Think about the function 
of the machine or the part to be designed 
and use welded steel to produce the results. 
Whether he realizes it or not, the average 
man is governed by the dictation of years 
of habit. To be successful with welding, 
he should think in terms of welding, and 








For sound OVERHEAD welds use 
TITAN MANGANESE BRONZE RODS 





TITAN Manganese Bronze Welding Rods flow freely, 
readily penetrate seams and crevices and provide ex- 
tremely dense, non-porous welds. Overhead welds 
made with TITAN Manganese Bronze will ‘stay put.” 


TITAN Manganese Bronze is widely used because of 
its ability to lay down strong, tough welds in any posi- 
tion. There is no fuming to bother the operator or 
cause poor welds, because the exclusive TITAN Dou- 
ble Deoxidation process prevents gases from being 
absorbed from torch, atmosphere or base metal. 


Another TITAN Doubly-Deoxidized Alloy preferred 
by experienced welders is Penn Bronze—a general 
purpose, free-flowing rod, melting at 1620° F. 


Samples of these TITAN Doubly-Deoxidized 


Welding Alloys gladly sent on request. 


Test 


them and prove that they produce welds of defi- 
nitely greater strength and ductility. 


TITAN METAL MANUFACTURING CO. « 


Bellefonte, Pa. 


TITAN sett: ALLOYS 
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follow the rules of welding just as the cast- 
ing man thinks in terms of casting and fol- 
lows the rules of casting. The methods (and 
the results) of the one are in no way related 
to the other.” 

Mr. LeTourneau says further: “To ex- 
ploit successfully the far-reaching advan- 
tages of welded steel construction, the manu- 
facturer should have in his organization a 
man of authority with a zest for using weld- 
ing. With such a man in the organization 
progress will be rapid as the fundamentals 
of welded design and production procedure 
are mastered.” 

Any reader who desires can obtain a copy 
of this 20-page bulletin by addressing a re- 
quest to the Lincoln Electric Co., Cleveland, 
Ohio. 


Recent Patents 


ExLectric Arc WELDING 

















2,121,693. HuGcu M. Henperson, Scun- 
thorpe, England. Filed March 31, 1936. A 
method of electric welding is covered in this 
patent, which protects the arc and the weld 
pool from the effects of the nitrogen and 
oxygen of the surrounding air. An auto- 
matic feed is provided for the welding rod. 
The rod passes freely through a thick walled 
rigid tube which is linearly consumable at its 
end adjacent to the work. The tube is com- 
posed mainly of non-metallic material, such 
as carbon or carbon with fluxing material. 
Fluxing material may be used without the 
carbon, The method also contemplates feed- 
ing a gas or a flux powder to the work by 
passing the gas or powder toward the work 
between the tube and the rod. 


WELDING FLUx 

2,121,770. Cecu. G. CHapwick, West New 
York, N. J., assigned to Union Carbide and 
Carbon Corp., New York. Filed Aug. 1, 
1934. A flux for use in welding steels con- 
taining more than 2% chromium, to produce 
welds substantially free from non-metallic 
inclusions and soluble carbides. The flux 
comprises a substantial proportion of colum- 
bium in the metallic state, silicon, and a 
slag-forming substance of feldspar and cal- 
cium carbonate. The columbium forms 
about 10 to 40% of the flux. 


» « 


MeEtHop oF WELDING LEAD AND 
Leap ALLoys 


2,122,185. A_pert A. SmIrH, Jr., Metuchen, 
N. J., assigned to American Smelting and 
Refining Co., New York. Filed March 20, 
1937. Heretofore there have been difficul- 
ties in welding articles or surfaces of lead 
and lead alloys. This problem is met with 
in uniting grids to terminals in storage bat- 
tery manufacture. The patentee provides a 
flux containing sodium acetate. The flux 
melts just below the melting point of lead. 
Accordingly, when the flux is associated 
with a welding rod, either as a coating on 
the rod or a core in the rod, the flux flows 
readily as the rod melts. The use of this 
flux gives a strong joint. 

» « 


AUTOMATIC WELDING TorCcH 


2,122,194. Butter L. Brxsy, Buffalo, N. Y., 
assigned in part to Epwarp H. Wricur, 
Olean, N. Y. Filed June 25, 1937. This 
welding torch has automatic means to feed 
the welding rod in a predetermined path to 
the apex of the flame. An adjustable speed 
control permits variation in the rate at which 
the rod is fed. The use of the torch facili- 
tates the work of welding as well as pro- 














68 YEARS OF SAFETY 
SERVICE TO INDUSTRY 





WIciSON PLANT CAPACITY DOUBLED 


To Meet 
PRODUCTION 
DEMANDS 


In order to provide greater production facilities for Goggles, Respirators and 


cost of more than $500,000. 





Willson Offers Welders 
a Complete Line 
of Protective Devices 
Catalogue on Request 














oe EM od oe ee. 





Welding Protective Devices, we have just doubled the size of our factory at a 


We thank those good friends and users of our products who have made this 
plant expansion program possible, and pledge a continuation of the high quality 
materials and workmanship backed by progressive research which have made 
WILLSON PRODUCTS favorably known throughout the world. 


GOGGLES 
RESPIRATORS 
HELMETS 
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ducing a smooth and uniform applicat 
metal. Customary grinding and buff 
alleged to be unnecessary when this | >r 
is employed. 

» « 


Leap WELDING 


2,123,455. Urron B. Tuomas, Jr, New 
Providence, N. J., assigned to Bell le 
phone Laberatories, Inc., New York. 

May 20, 1936. Another approach t 
welding of lead articles is given in this 
patent. While the Smith patent, 2,122,185 
discussed above uses sodium acetate, th 
present patentee employs a solution of aceti 
acid. The method consists in heating th 
parts to be welded to a temperature at 
which an objectionable amount of lead 
oxide is formed, and then by applying a wa 
ter solution of acetic acid, converting th 
oxide into lead acetate. Continued heating 
volatilizes the lead acetate and the required 
temperature is attained for completing ¢! 
welding of the parts. 

» « 


WELDING ELECTRODE 

2,123,628. FrRANz R. HENSEL and Ear | 
LarsEN, Indianapolis, Ind., assigned to P. R 
Mallory & Co., Indianapolis, Ind. Filed 
June 12, 1936. A resistance welding ele 
trode composed of .05 to 10% manganes: 
.05 to 5% phosphorus, and the remainder 
copper. This electrode is characterized by 

high strength and hardness, and good ek 

tric and heat conductivity. 


» « 


ELEcTRODE ALLOY 

2,123,629. FrRANz R. HENSEL and Eart | 
LARSEN, Indianapolis, Ind., assigned to P. R 
Mallory & Co., Indianapolis, Ind. Fil 
July 16, 1936. A special alloy is described 
for use in pressure exerting welding el 
trodes such as spot welding electrodes. The 
alloy contains .05% to 5% cobalt, .01% t 
2% phosphorus, and the remainder copper 
The alloy has a high hardness and electrica! 
conductivity. This prevents mushrooming i 
service. The electrodes are well adapted for 
the welding of terne or tin-plate. 


» « 


Evectric WELDING ELECTRODE 
2,123,571. WoLrGAnG LesseEL, Berlin-Char 
lottenburg, Germany. Filed Jan. 25, 1937 
Ordinarily it is difficult to employ electrodes 
of copper for welding. This is due to th 
high heat conductivity of the copper, and 
the heat supplied to the welding area by the 
arc is too rapidly led away into the work 
Thus at the welding zone the heating is in- 
sufficient. Attempts to overcome this difl 
culty have been made by preheating the 
welding zone. While such practice is satis 
factory when bronze is used it is not suit- 
able for copper. Moreover, preheating oiten 
has undesirabie effects. The inventor of this 
patent provides a sheathing of non-conduct 
ing materials around the welding rod. T 
melting point of the sheath is such that the 
non-conducting material melts off subse 
quent to the melting of the metal rod, th 
melting of the sheathing being sufficice 
retarded so that during the welding a tube 
of sheathing material projects beyond the 
end of the metal rod a distance of not more 
than six times the diameter of the meta 
rod. An arc 10 to 40 millimeters lon 
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se. aS compared to short arcs or 2 to 5 
mili: meters used heretofore. A high tension 
current is required to produce the arc. The 
sheathing is composed of 50 parts of boric 
id, 35 parts sodium phosphate, 6 parts of 
salt, 6 parts of cryolite, and 3 parts glass. 
The use of such a sheathing avoids the in- 
fuence of air on the drops of welding metal, 
nd also prevents splashing of the drops. 


Jnade Literature 


“FCC Propucts AND Services” is the title 
f a colorful 64-page catalog just issued by 
The Forging and Casting Corp., Ferndale 
Detroit), Mich. The book contains detailed 
illustrations and descriptions of FCC special 
products, including forgings, composite steel 
die sections, nitri-cast-iron, cast-to-shape 
tool steel, and the like. Also, there are handy 
tables of weights, analyses, decimal equiva- 
lents, and other useful reference material. 

















» « 





THERMIT WELDING—A new 34-page booklet 
describing the thermit welding process and 
its applications is announced by the Metal 
& Thermit Corp., 120 Broadway, New York 
City. Far more complete than anything pub- 
lished previously on the subject, the new 
booklet gives the history of thermit welding ; 
describes the nature of the thermit reaction. 
by means of which superheated liquid steel 
is produced for welding purposes; discusses 
the physical properties of thermit weld 
metal; outlines the methods employed in 
welding. In addition, the advantages and 
economies of the process, for emergency 
repairs in the marine field; for repairs 
throughout industry to machine frames, 
crankshafts and other heavy parts; for 
reclamation work in steel mills; and for rail 
welding on steam railroad, street railway 
and coal mine track, are thoroughly covered. 
Also, several pages are devoted to thermit 
for foundry use, and to the pure, carbide- 
free metals and alloys produced by the 
thermit reaction and used for alloying pur- 
poses in the manufacture of steel and non- 
ferrous alloys. 


» « 


Metat & THERMIT Corp., 120 Broadway, 
New York City, announces a new edition of 
its handy, pocket-size pamphlet on Murex 
welding electrodes. Considerably revised 
and enlarged, the new issue contains brief 
data on the physical properties and chemical 
analysis of the weld metal deposited by each 
of the twenty odd electrodes in the Murex 
line. Included are individual, specially de- 
signed electrodes for high speed, downhand 
welding of mild steel; for all-position weld- 
ing; for horizontal fillet work; for welding 
manganese, carbon-molybdenum and nickel 
steels; for several types of stainless steels; 
and, for a number of the new high-strength, 
low-alloy steels. 


» « 


Mryg Sarety Appiiance Co., Pittsburgh, 
Pa., has just issued a new informative bul- 
letin describing their specially designed bul- 
letin boards for safety and general bulletins. 
These bulletin boards are used extensively 


by both large and small companies for sup- 
plementing safety and educational programs. 
They are sturdily built of 24-gauge steel, 
finished in green enamel and are available 
in either single, or double-board types. 
Copies of this bulletin may be obtained by 
writing to the manufacturer direct. 


» « 


STULZ-SIcK es Co., 134 Lafayette St., New- 
ark, N. J., has issued circulars covering 
stock sizes and prices on hot rolled Manganal 
plates. Stock sizes range from # to % in. 
thickness, in widths up to 48 in. and lengths 
up to 120 in. Manganal plates are used in 
fabricating parts of welded structures which 
are subjected to severe impact and abrasion 


STULZ-SicKtes Co., 134 Lafayette St., 
Newark, N. J., announces the appointment 
of the following distributors for Manganal 
plates: RicHarp E. Era Co., 921 E. Wash- 
ington Ave., Madison, Wis. Wetpers Serv- 
icE Co., 3620 Detroit Ave., Toledo, Ohio. 


» « 


Hopart Mutti-RANGE Arc WELDER—This 
is the title of a well illustrated 24-page cata- 
log just issued by Hobart Brothers, Troy, 
Ohio. The new booklet features Hobart 
Multi-Range Dual-Control are welders, em- 
phasizing such operating advantages as re- 
mote control, polarity control, and two-way 
improved ventilation. The illustrations of 
constructional details are exceptionally clear. 












WELDING 


COSTS 


With «a 








@ Three models at three prices 
. . . a size and price to fit 
your needs. 

@ Oversize transformer for 
reserve power and steady 
even arc atall 15 heatstages. 

@ A tap for every heat, a heat 
stage for every job... no 
dials, no combinations, no 
confusion. 

@ Ample ventilation through 
bottom screen and louvered 
top. 

@ Every model fully equip- 
ped...nothingextrato buy. 


Ask Your Jobber Salesman for 
Full Details or Write Direct to 


A.C.ARC WELDER 


OPERATING COST 


A.C. Arc Welding is the 
cheapest method of welding 
metals. 


ORIGINAL COST 


Moderately priced at $155, 


$195 and $225. . . all models 
fully equipped. 


TERMS 


Jobbers offer the new MAR- 
QUETTE on a liberal time 


payment plan. 


If you are now doing weld- 
ing with an old machine, 
you can cut your costs witha 
new MARQUETTE ...Ifyou 
are planning to buy a new 
machine, be sure to investi- 


gate the advantages of a 
MARQUETTE. 





Marquette A. C. Arc 
Welders are listed by Under- 


writers’ Laboratories, Inc., 
and carry their Reexamina- 
tion Service Marker. 
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New YorK WeELpING Suppty Co., Inc., 75  Calif., has just issued a 24-page bulletin and technical data tables are include 
Grand St., New York City, has issued a_ describing Victor cutting torches and their back of the book. 
loose-leaf catalog of welding supplies. This application. Subjects covered include fuel 
company handles American Agile electrodes, gases, oxidation of iron, torch cutting ef- » « 
National Carbon Co. products, Westing- fects, speed of cutting, design of cutting 
house Flexarc welders and a full line Of torch tips, high pressure valves, hose con- 
ap eee nections, etc. How to select the proper cut- - tion of Lincoln “Spatter Film.” Thi 

» « ting tip is clearly explained. The Victor explains that weld cleaning time can be + 
Curtinc Torch BuLtetin—Victor Equip- (patented) spiral mixer is explained with duced 20 to 50 per cent with the a 
ment Co., 844 Folsom St., San Francisco, the aid of a diagram. Repair instructions tion of “Spatter Film” before weldi: 


e e e ADVERTISING RATES 
Help Wanted — 75c per line. minimum 4 lines. 
Jobs Wanted —4 lines free. Other Ads — $1.00 
per line, minimum 4 lines. Count 8 words to 


line. Add 6 words for keyed address. 


Lincotn Ecectric Co., Cleveland, O 
issued a small folder describing the a 























WeELpERS’ TEMPLATES SAVE TIME ON Pipe Fittinc—No longer 
FOR SALE necessary to stop pipe welding to do drafting. Make your 
templates from master blue prints. Set consists of 20 blue prints 
covering over 200 pipe patterns. Complete set costs $15.00, cash or 
Barcatns—Demonstrator Arc Welders. Gasoline and electric (OD. Postage prepaid. F. W. Bollman, Pennville (Jay Count 
drive. 30 days’ trial. Easy terms if desired. Write Hobart Welder Ind. 
Exchange, Box U-881, Troy, Ohio. en re 
For Sap~i Site Welders 75, 100, 150, 200, 300, 400-amp. ¢ 
erators, electric, or engine-driven types. Bargains. Also Hanser 
G-E, Westinghouse and Wilson. 20,000 ft. excess stock super 
flex cable, cheap. Address Aug-4, The Welding Engineer. 








For Sate—Complete low-priced welding and cutting outfits. 
Guaranteed. Soldering and brazing torches. Dependable repair 
service on all makes of equipment. Gasweld Equipment Co., 625 
W. Jackson Blvd., Chicago, III. 














WANTED TO BUY 
For Sate—Acetylene Welding Outfits, $32.95 to $64.95; Port- 


able Acetylene Generators, $59.90 to $69.90; Electric A-C. Arc W neha TO Buy—Prest-O-Lite A, B, E, and MC gas cylinders 
Welders, $99.45 to $175.00. Easy-Payment Plan. Superior Oxy- Address Aug-1, The Welding Engineer. 
Acetylene Machine Co., Hamilton, Ohio. 











HELP WANTED 
For SaLte—Welding and Radiator Shop. 2 elec. machines, 4 


oxy-acetylene outfits, new truck, three-man shop. Est. 15 years. WantEp—An experienced resistance welder, preferably a gradu 
Most completely equipped shop in a radius of 50 miles. A business ate engineer. Should have gas welding experience and knowled 
that has never known depression. Building and lot. C. M. Miller of metallurgy of steel. State age, exp., and salary expected in first 
Co., 305 S. West St., Madison, Ind. letter. Address Aug-2, The Welding Engineer. 








For SALe—Complete Mogul metallizing outfit, almost new. In- P oO S I T I oO N Ww A N T B D 


cludes Mogul gun, sand blast, compressor. Reason—changing type 
of business. Virginia Welding Co., 116 Virginia St., East, Charles- Arc WELpDER—5 yrs. exp. Heavy construction and maintenam 
ton, W. Va. Layout and set-up exper. from blue prints and A. W. S. symbols 
paes Ae Ms ay {oe Weld in all positions. Can pass Govt. inspection. Address Aug-5 
The Welding Engineer. 











Leonarp ALLoy—A successful welding rod for repairing alumi- 
num, white metal and die-cast pot metal. 3 Bars, $1.00; 9 Bars, WELDER AND MECHANIC—3 yrs. a-c. idiiees 68 howrs electtic 
$2.50 (Bars—2 oz.). Leonard Mfg. Co., Manlius, IIl. training in school, all positions. Age 25, single, willing go any- 

a - where, U. S. or foreign. Willard J. Daugherty, La Motte, Iowa 














Oxy-AcetyLene & Arc WeLpiInc—10 yrs. exp. light and heay 


FALL PLOWING WILL SOON BEGIN work. Blacksmith and repairing exp. Contractor or shop. Sober, 


steady, married, age 28. Rudolph Kring, Box 14, Farmingdale, S. D 





Start Now to Make Your Profits aver ie 
vine far tafermetion o@ COMBINATION WeELper—10 yrs. exp. light and heavy work. Fast 
NEW! ic vinen F ag shave 7} NEW! production. Also maintenance work in job shop. Age 32, married 
nm un ew ¥ o o ~ 
eed point and Sonia per George J. Pastove, 778 Burnham Ave., Calumet City, Ill. Phone 


Send for new catalog showing units for plow shares, cultivator Hammond 447. 


shovels, planter runners, sweeps, listers, and joiners. A com- 





plete line for farm tillage tools. Arc WeELpER—Age 22—Welding school graduate. Want Bi As 
helper to gain experience. Free to go anywhere. Edward R. Nardi: 
Electric 1739 N. Kedvale Ave., Chicago, I!l. 





Welded ee 


WeELpING PropLEmMs—Young industrial engineering graduat 
U. S. Patents 2,013,818 and 2,051,234 8 ne 


Canadian Patents 365.296 and 369/723 Four years machine shop, and three years welding design and st 
NEW PROCESS PLOW WELDING co fabrication exp. Can handle welding design, supervision of we 
“d sry, and sales engineering work. / 2ss Aug-3, The Weld 
PERRY Manufacturers of Cultivator IOWA ~ , . er s athe pnaress. Aw ; ” : 
Shovels and Sweeps Engineer. 
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